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THE CAMERON SPECIAL STEAM PUMP. 

Two thousand steam pumps, known as the Special, have 
been manufactured in England, under the patents of Mr, 
A.§, Cameron, since the introduction of the invention into 
that country, some four years since, by Messrs. Tangye Broth- 
ers & Holman, of Soho, Birmingham. At first only small 
machines were made, but & their usefulness became devel- 
oped, the manufacturers designed pumping engines on the 
same principle for use in collieries. At the close of 1870, 180 
machines were at work in the Durham and Newcastle coal 
districts, where their performances proved so satisfactory as 
to justify the conclusion that the pump might be constructed 
to do still heavier work. 
As & result, an engiae 
was built by the firm 
above mentioned for the 
Adelaide collieries at 
Bishop’s Auckland, in 
general style and form 
similar to that: shown 
in our illustration, Fig. 
1. Of this machine, the 
dimensions and points 
of construction are as 
follows: 

The steam cylinder is 
26 inches diameter, and 
the pump—which is 
double acting—is 64 
inches diameter, witha 
6 fcot stroke. The slide 
valve is steam-moved, 
and its alternate action 
is effected by means of 
two steel reversing 
valves, operated by the 
piston in the interior of 
the cylinder at either 
end. Hence there is 
no external mechanism 
except the piston rod, 
a few inches only of 
which is seen recipro- 
cating between the stuf- 
fing boxes of the steani 
and pump cylinders. In 
the contract it was stip- 
ulated that the engine should raise 120 gallons per minute 
1,040 feet high in a single lift, and this it more than accom- 
plishes with apparently as much ease as if its load was de- 
livered at only 100 feet high. 

The pump barrel is lined with gun metal one half inch 
thick, and is itself 1% inches thick in the body. The valve 
boxes are 2 inches thick in the body, and 2} inches thick in 
the center of covers, each being secured with sixteen 1§ inch 
bolts and nuts. The piston rod is of steel, 3} inches diame- 
ter; the steam piston is 6 inches deep, and packed with a 
single broad packing ring, tongued and set out by 
six curved springs adjusted by set screws. The en- 
gine is bolted down to a massive bed piate, the holes 
at the back end of the cylinder being slotted to per- 
mit of expansion and contraction. The joints of 
the pump and valve boxes are made by means of 
gutta percha rings, let into groovesin one flange and 
compressed by projecting tongues on the other. The 
engine has an air vessel 30 feet high, 30 inches in 
diameter, and 2% inches thick. Intermediate valves 
have been provided to relieve the load on the pump 
as much as possible. Before leaving the works, 
the engine complete was tesied up to a pressure 
of 700 lbs. per square inch. 

Figure 2 is a sectional view of the pump, from 
which a clear idea of the simplicity and fewness of 
parts of the device may be obtained. At A, the 
steam cylinder is shown in section. C is the steam 
piston rod, and D the piston rod. At L is repre- 
sented the steam chest, F the plunger, G the slide 
valve, and at H a starting bar connected with a 








operation, repeated at each stroke, makes the motion continu- 
ous. The reversing valves, II, are closed by a pressure, on 
their larger ends, of steam conveyed by an unseen passage 
direct from the steam chest. 

Having explained both construction and operation, we turn 
to our file of Engineering for a report of the performances of 
the pump. The engine room at the Adelaide collieries, we 
are informed, is situated at a depth of 1,040 feet below sur- 
face, and is an arched chamber about 100 feet long by 20 feet 
wide, and 10 feet high at the center. At the far end of this 
chamber is a double-flued boiler 27 feet long and 7 feet diam- 





eter. Placed between the boiler and the shaft is the pump- 





THE CAMERON SPECIAL STEAM PUMP. 


ing engine we have been describing. It was started on the 
6th of June, 1871, and after working for six weeks its duty 
was measured, and 137 gallons per minute, at 10} strokes, was 
found as the average of seven trials. Later experiments 
gave a duty of 12} gallons per stroke, the engine running at 
the rate of 10 strokes per minute. 

A still larger Special steam pump, calculated to raise 22 500 
gallons per hour 540 feet high, hasalso been made by Messrs. 
Tangye, and eight engines are about to be constructed for 
coal mines inGermany. They are employed on similar work 





tific American Patent Agency, when he was but seventeen 
years of age. 
ee 
A Wild Pigeon Roost. 

For the past ten days the annual migration of wild pigeons, 
to the forest regions of the Alleghany mountains, has been 
going on, and, according to the News, of Cumberland, Md., 
the town of Oakland, in that State, and the farm of Mr, Wm. 
Schley, have become the temporary nocturnal roosting place 
of the birds. 

The pigeons collect nightly on a tract of ground covered 
with alder bushes, occupying about six acres. The pigeons 
first appeared about ten 
days ago in countless 

flocks. The Cumberland 
News says: The inflock- 
ing pigeons gradually 
settle down upon the 
bushes, until they are 
bent to the ground by 
the weight of the birds, 
Still more pigeons come 
flying in from distant 
points, and continue to 
settle down upon theal- 
ready living mass, until 
the whole five or six 
acres are completely cov- 
ered. So great is the 
number of birds that 
they pile upon each oth- 
er, in places from one to 
two feet in depth. The 
pigeons continue flock- 
ing in and settling upon 
and among each other 
from about 4 o’clock in 
the afternoon until night- 
fall, when at last they 
become still and pre- 
pared for their night’s 
rest. With the early 
dawn of the morning, 
flock after fiock arise and 
fly away in all directions 
yntil about 9 o'clock, 
when the place is de. 
serted, and not a living bird is to be seen, during the remain- 
der of the day, until toward evening, when they again begin 
flocking back to the same roosts, and the scenes of the even- 
ing before are witnessed. 

It is estimated that all the flocks of pigeons, for perhaps 
fifty or sixty miles around, thus gather at the one spot each 
evening, preparatory to their flight to the Alleghany Moun- 
tains, in quest of the heavy mass of acorns abounding there. 
This is the only roost known this season in this or any of the 
bordering counties, and is, perhaps, the only one within a 
circle of several hundred miles, It is a well es- 
tablished fact that these birds have but one roost- 
ing place within a very large territory, and in their 
transit to warmer climates, and during their stop- 
pages by the way, use one place only as a roost at 
nigkt. At this wonderful roost, on Colonel Schley’s 
place, thousands and thousands of pigeons have 
been nightly captured by men and boys, with guns, 
clubs,and bags. After nightfall a person can go 
among the birds and scoop them into the mouth of 
a bag. It is needless to add that thousands of them 
have been wantonly shot, and allowed to remain 
upon the ground where they died. 

RS OSS ee 
Crystalized Silica from Aqueous Solutions, 

In a paper published some time ago, in which the 
author had attempted to obtain quartz crystals from 
aqueous solutions of silicic acid, at ordinary press. 
ures and at both ordinary and elevated tempera- 
tures, only negative results could be reported. In 
this series of experiments, attempts were made to 





handle on the outside; I I are the reversing valves, 
and K K the bonnets covering them; N is the body piece con- 
necting the steam and water cylinders; B is the water cylin- 
der with the valve chest bonnet removed; M is a valve seat 
which, with the valve above it, is shown in section, and, last- 
ly, T, is the discharge air vessel. To understand the opera- 
tion, it is necessary to suppose the steam piston, C, moving 
from right to left; when it reaches the reversing valve, I, it 
opens it, and exhausts the space on the left hand end of the 
plunger, F, by the passage, E, which leads to the exhaust 
Pipe; the greater pressure inside of the steam chest changes 
the position of the plunger, F, and slide valve, G, and the 
motion of the piston, C, is instantly reversed. The same 





toa much larger extent in the United Siaces, wuere there 
are upwards of 4,000 of them in use, adapted to all kinds of 
work, from feeding boilers to supplying cities with water. 
The works of Messrs. A. S. Cameron & Co., which are en- 
gaged exclusively in the manufacture of these engines, are 
situated at the foot of East 23d street, New York city; they 
cover 16 lots (just one acre of ground), and are conducted on 
the co-operative plan. The establishment has grown to its 
present proportions in the course of a few years; it is an 
example of what can be accomplished by ingenuity and en- 
terprise under the beneficent influence of our patent laws. 





Mr. Cameron’s first patent was secured through the Scien- 


obtain crystals after Senarmont’s method, in water 
neated to 200° or 300°, and therefore under pressure. Crys- 
tals, under these circumstances, were obtained, but small, 
and evidently consisting of hydrated silicic acid, and with 
these crystals were numerous granules of silicic acid, con- 
sisting of two distinct parts,a nucleus anda coating. Tri- 
dymite appeared to have formed, and over it a coating of mi- 
nute crystals of hydrated silicic acid, which evidently had 
formed as the temperature had lowered. 

His conclusion is that quartz cannot be formed under 
any circumstances, at ordinary or even at slightly elevated 
temperatures, or under ordinary pressure, in aqueous solu- 





tions.—O. Maschke. 
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[From the New York Ledger.) 
JOSEPH PRIESTLEY. 





BY JAMES PARTON. 





Time brings its revenges. 1 read, ina recent number of 
the London Atheneum, a quiet advertisement informing the 
public that “ it is proposed to honor the memory of Dr. Priest- 
ley, and to commemorate his discoveries and his services to 
the scientific world by the erection of a statue in Birming- 
ham, where he lived so many years.” 

The advertisement goes on to say that, as no other public 
memorial of Dr. Priestley exists, it is believed that a large 
number of persons interested in science will be glad to con- 
tribute something to perpetuate the memory “ of the father 
of pneumatic chemistry, the discoverer of oxygen, and one 
of the most illustrious men of selence whom the last century 
produced.” Then follows a list of sixty-six subscriptions, 
varying in amount from fifty pounds to ten shillings. Among 
the names we recognize those of ‘Préfessor Huxley, Mr. Mar. 
tineau, Dr. Russell, Sir Rowland Hill, and seven other mem- 
bers of the Royal Society. 

A statue to Priestley in Birmingham! Does the reader 
happen to remember how Dr. Priestley left Birmingham sev- 
enty-nine years ago? July the 14th, 1791, some of the liberal 
people of that city proposed to celebrate by a public dinner 
the ‘anniversary of the destruction of the Bastile, which had 
taken place only two years before, But two years in revolu- 
tionary times is equal toa century. When the Bastile was 
destroyed in 1789, the event was hailed with joy throughout 
the world; buat during the two years following, the revolu- 
tioniats of Paris committed excesses which repelled and dis- 
heartensd all but the stanchest friends of liberty—all but 
such as Priestley, who was recognized in Birmingham as a 
chief and representative of the liberal party. Priestley had 
published a reply to the “ Reflections” of Edmund Barke. 
He had been named a citizen of the French republic. He 
had defended the revolution in the local press. 

The aristocratic faction of Birmingham, whose instinct was 
then, and is now, to advance their cause by violence, deter- 
mined to prevent the celebration. It is easy to stir up a riot 
in times of popular excitement, but it is not so easy to limit 
or check its ravages. After breaking up the banquet, «nd 
destroying the tavern in which it was given, the mob rushed 
to the house of Priestley, who had not attended the dinner, 
broke it open, and compelled the family to seek safety in 
flight. The rioters took out his books in armfulls—those 
precious books, the solace of his life, which he had been fifty 
years in gathering, for he was a hoarder of books from his 
infancy. His library was scattered over the road for half a 
mile, and his torn manuscripts covered the floors of his house. 
His apparatus was broken to pieces; and when the destruc 
tion of the interior was complete, the house was set on fire. 
The fire, however, was extinguished before further harm was 

done. 

This disaster, strange to relate, made the philosopher’s for- 
tune; for although the jury, after a trial lasting nine years, 
awarded him but twenty-five hundred pounds damages, of 
bis claim of more thanfour thousand, the liberal portion of 
the public eubscribed handsomely to make good his loss, 
His own brother-in-law, as Lord Brougham tells us, gave him 
ten thousand pounds, besides settling upon him an annuity 
of two hundred pounds for life. As he already had a pen- 
sion of one hundred and fifty pounds a year from Lord Shel. 
burne, whose librarian he had formerly been, he was now in 
very liberal] circumstances for a philosopher. In Pennsylva- 
nia, where he spent the residue of his life,such an income, 
at that period, was even superabundant. 

There is an error in the advertisement quoted above. It is 
not true that no “ public memorial” of Dr. Priestley has been 
erected. Every soda fountain is his monument; and we 
all know how numerous and how splendid they are. Every 
fountain, too, whence flow the home made waters of Vichy and 
Kissingen, is a monument to Priestley, for it was he who dis. 
covered the essential portions of the process by which all 
such waters are made. The misfortune is, however, that, of 
the millions of human beings who quaff the cool and spark- 
ling soda, not one in a thousand would know what name to 
pronounce, if he were called upon to drink to the memory of 
the inventor. And really his invention of soda water is a 
reason why Americans should join in the scheme to honor 
his memory. He not only did all he could to assist the birth 
of the nation, but he invented the national beverage. 

Yet he always protested that he was very little of a chem- 
ist; and often said that his making chemical experiments at 
all wasa kind of accident. A Yorkshire man by birth, the 
son of a cloth finisher, he was one of those boys who take to 
to learning as a duck takes to the water. He was an eager, 
precipitate student from his childhood up. Not content with 
the Latin and Greek of his school, he must needs learn He- 
brew in the vacations, and push on into other ancient lan- 
guages of the East, Chaldaic, Syriac, Arabic, not neglecting 
wach trifies as French, Italian and German. This way of 
passing youth never fails to do lasting injury. He had an 
aversion to the sports of the playground, and to all the light- 
er literature. Need I say, ther, that before he was eighteen 
years of age his health had completely broken down, and he 
was obliged to lay aside his books for months ? 

Beginning life as a Calvinist minister, he gradually adopt- 
ed a milder theology—became, in fact, a Unitarian, and aban- 
doned the pulpit for atime. Then he set up a school. He 
spent many years in teaching and writing school books, his 
first publication being ap English grammar for children. At 
one school, where he taught for awhile, a course of lectures 
was given upon chemistry, a science of which he knew nothing 
not even its objector nature, Attending these lectures, his 
curiosity was awakened, and he began to experiment, 








It was Dr. Franklin’s influence, however, that weaned him 
from other subjects, and caused him to devote his main 
strength to science, In 1761, when Dr. Franklin was in Lon- 
don Priestley, who was in the habit of visiting the city once 
a year, sought the acquaintance of Franklin, and became in- 
timate with him. Franklin related to him the histery of 
those delightful six winters, during which he and his Phila- 
delphia friends were experimenting in electricity. The young 
schoolmaster, who had already had some success in book- 
making, now offered to write a history of electricity, if Frank- 
lin would put him in the way of getting the material. 
Twelve months after, Franklin had the pleasure of receiving 
from his industrious friend a copy of the work, one of those 
square massive quartos in which the science of that age was 
usually given to the world. In this work was printed, for 
the first time, a narrative of Franklin’s immortalfexperiment 
with the kite,which Priestley received from the experimentors 
own lips. It isa curious fact in the history of science that 
Dr. Franklin himself never took the trouble to write out an 
account of this experiment—the most daring, ingenious and 
celebrated which science records. The work was remarka- 
bly snecessful, passing through three editions in nine years. 
From this time onward, Priestly was almost wholly a man of 
science, and no year passed without his adding something to 
human knowl:dge. He very greatly increased our know- 
ledge of the air we breathe and its constituent gases. 

He would have been even more successful, if he had been 
more favored by fortune. Being compelled, through his 
poverty, to spend a large portion of his time and strength in 
earning his livelihood, he could not follow out his discoveries, 
nor pursue them with that watchful calm so necessary for 
avoiding error, and perfecting truth. His zeal, however, 
made up in some degree for his lack of means, and the list of 
his discoveries will always invest his name with distinction. 

Later in life, he accepted an offer to enter the service of the 
Earl of Shelburne as librarian. He had better retained his 
poverty and independence. He groaned under servitude, and 
would have thrown up his employment sooner than he did, 
but for the advice of Dr. Franklin. Franklin told him to 
arrange all the reasons for keeping his situation in one 
column, and all the reasons for leaving it in another, then 
strike a balance, and so reach a wise conclusion. Priestley 
supported his servitude a while longer, but he was glad 
enough to retire, in 1778, upon a pension of one hundred and 
fifty pounds a year. 

During the whole period of Franklin’s residence in Eng- 
land, Priestley aided him by his pen and influence by opening 
the eyes of the public to the folly of the Ministry in estrang- 
ing the American colonies. The last day of Franklin’s stay 
in London, Priestley spent with him from morning to night, 
without interruption, looking over American newspapers just 
arrived. Franklin was completely overcome with the pros- 
pect of a civil war, and the dismemberment of the Empire. 

“ A great part of the day,” says Dr. Priestley, “ he was look- 
ing oversome American newspapers, directing me what to 
extract from them for the English ones; and in reading 
them, he was frequently not able to proceed for the tears lit- 
erally ranning down his cheeks.” 

The two friends never met again ; for it was not until 1794, 
when Franklin had been dead four years, that the English 
philosopher landed in New York. He had a distinguished 
public reception in the city, and, proceeding to Philadelphia, 
he was invited to become Professor of Chemistry in the Uni. 
uersity of Pennsylvania. He declined on the ground that he 
did not know enough of the subject. He refused also an of- 
fer, most munificent for that day, of a thousand dollars, for 
a course of scientific lectures in Philadelphia. His labors in 
America were chiefly theological, and he resided usually on 
his son’s farm in Northumberland county, Pennsylvania. He 
died in 1804, aged seventy-one. He was an immense person- 
ege inhis day. The public were constantly reminded of his 
existence by some publication bearing his name. According 
to Allibone, he gave the public one hundred and forty-one 
separate works. 


rr rr ee 
Physiological Effects of Electricity. 

Animals electrified under certain conditions produce an in- 
creased quantity of urine and carbonic acid, indicating greater 
energy in the vital functions. Young animals subjected to 
electric currents grow larger and more rapidly than in ordi- 
nary circumstances. 

MM. Robin and Legros, experimenting with noctilucwy, those 
little organisms which produce in great part the phosphor 
escence of the sea, found that on passing a current through 
some sea water in the dark, its course was marked bya lum- 
inous trace, the phosphorescence of the animals being excit- 
ed by the electricity. 

Induction currents retard or arrest the circulation, by con- 
tracting the blood vessels. Continuous currents, however, 
generally have an opposite effect. MM. Onimus and Legros 
have further established the law that a descending current di- 
lates the vessels, while an ascending current contracts them. 
Part of the cranium of a healthy dog was removed, the posi- 
tive pole of a strong pile connected with the brain, the nega- 
tive pole with the neck. The superficial vessels of the ence- 
phalon were visible contracted, and the organ appeared to be 
weakened. On reversing the position of the poles, the oppo-' 
site effect was observed. By means of an ophthalmoscope, 
the fine blood vessels on the retina of a living person’s eye 
may be observed ; and if the head be electrified, these will 
be visibly distended. 

The effect of an electric current on bodies newly dead was 
studied by Aldini, who thus produced violent motions in the 
bodies of guillotined persons. Similarly, Ure experimented 
in Glasgow on the body of a man who had just been hanged. 





Using a battery of 270 couples, he connected one pole with 
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the spinal marrow at the nape of the neck, and the other with 
the heel, whereupon the leg was moved so vigorously as to 
knock over one of the attendants. He succeeded also in pro- 
ducing motion in the chest, the abdomen, and the features of 
the face. 

Recent research has defined the conditions of such influ. 
ence on the muscles. Continuous currents applied directly 
cause contractions at the moments of opening and closing; 
but the shock on closing is much the stronger. While the 
current is passing, the muscle remains in a state of semi-con- 
traction, the natare of which is not agreed upon by physiolo. 
gists. Under excitation frequently repeated, and prolonged 
a certain time, the muscles get into a state of contraction re- 
sembling that in tetanus. While in this state, they are in 
constant minute vibration. 

Induction currents cause more energetic contractions, but 
this energy does not last long, and, if the electrification is 
continued, gives place to cadaverous rigidity. In both the 
foregoing cases, there is a local elevation of temperature, pro- 
portional to the force and duration of the electric action. 
This reaches its maximum (sometimes 4°) in four or five min- 
utes after the electric action has ceased. The muscular con- 
traction disengages heat. 

The action on the nerves is more complex. MM. Onimus 
and Legros state that, in the case of motor nerves, the direct 
or descending current from a battery acts more energetically 
than the other, the reverse being the case with the sensatory 
nerves. The sensation experienced in these cases (which re- 
fer to continuous currents) is insignificant; induction cur. 
rents, on the other hand, produce a pain, which continues to 
be felt so long as the nerve retains itsexcitability. Ifa frog 
is kept some time in tepid water at 40°, itdies. If then taken 
out, and its spinal cord electrified by an ascending current, 
vigorous contraction ensues; a descending current produces 
no motion. On the other hand, if the latter be applied to a 
decapitated animal, in which reflex motions are being caused 
by excitation of the spinal cord, it tends to paralyse them. 

In general, the battery current applied to the cord, if an 
ascending one, increases the excitability of this organ, and 
therefore its power of causing reflex action; the descending 
current acts in the opposite way. 

When the brain is electrified, the animal does not give 
signs of pain, but of calm stupor and tendency to sleep. 
Some have proposed electrification as a means of developing 
the intellectual faculties; but there is no evidence that it will 
thus act. On the other hand, extreme care is necessary in 
electrifying the encephalic parts,as a strong current may 
produce rupture of the vessels and serious hemorrhage. 

Electricity stimulates all the other organs of sense, produc- 
ing luminous effects in the eye, sound in the ear, taste in the 
tongue, odor in the nose. 

Applied to the nerves of the nutritive organs, it has the 
effect of suppressing spasmodic movements which are not 
subject to the will. 

The German theories as to the electrotonic properties of 
the nerves when electrified were opposed by Matteucci, who 
urged the obvious phenomena of electrolysis, that is to say, 
the chemical decompositions caused by the currents. He 
thought the modifications in nervous excitability produced 
on the passage of electricity were due’ to acids and alkalies 
arising from the decomposition of salts in the animal tissues. 
To this class of phenomena may be added the electro-capil- 
lary currents recently discovered by M. Becquerel. 

ee 2 

A COMPANY has been formed for the construction of a 
telegraphic cable from Rio de Janeiro to the River Plate. A 
recent report presented by the directors states that the sea 
distance from Rio de Janeiro to Lobos Island, off Maletonado, 
at the mouth of the River Plate, is 1260 miles, and a few 
more miles of cable will be required from the island jo the 
main land. The shore once reached, a land line of 90 miles 
will establish communication with Monte Video. Monte 
Video is connected with Buenos Ayres by a cable, and from 
the Argentine capital a message can be sent quite across 
South America, the Andes included, to Valparaiso on the 
shores of the Pacific. The capital of the Rio de Janeiro and 
River Plate Telegraph Company has been fixed at $3,000,000, 
and the work is to be pressed forward with vigor. 

a 

M. Marion, of Paris, has devised a method of photographic 
printing which consists in impregnating paper with ferro- 
prussiate, by which it is rendered sensitive to light. The draw- 
ing, which is made on tracing paper, is laid upon the sensi- 
tive paper asa negative, and exposed to light, after which 
the sensitive paper is washed in water, when the copy is found 
produced thereon in white lines ona blue ground. By the 
use of a tannin solution, the ground can be changed from 
blue to black, the work remaining white. 

EE ———— 

Zinc GREENS —M. Elsner uses five parts of zinc oxide, with 
one part cobaltic sulphate, and sufficient water to form a paste ; 
on being well mixed and then heated to redness, this gives a fine 
dark green powder. A grass green may be prepared by using 
10 parts of zinc oxide instead of 5, and by the use of 20 parts, 
a light grass green is produced. The latter is capable of 
being used as a safe substitute for the dangerous Schwein 
furt green. 

————— are —*:t— 

DzsPaToues from Dakota announce the arrival at Fort 
Rice of General Stanley’s Yellowstone military expedition. 
The track laying on the Dakota division of the Northern Pa. 
cific railroad is progressing at the rate‘of three miles per day. 
The grading is nearly complete to the Missouri river, and 
trains now run to within forty miles of the crossing. The 
Yellowstone division, extending into Montana, is preparing 
for the contractor, 
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NEW TERTIARY AND POST TERTIARY BIRDS. 


Some new species of birds were found by the Yale party 
during their explorations of last year in the lower tertiary 
strata of Wyoming. We give the following descriptions, and 
add an account of a few species of interest from the post- 
pliocene of the Atlantic coast. 

The A/etornis nobilis, new both in species and genus, was a 
large wading bird, nearly equal to the flamingo in size. It 
is indicated in the collections by the distal end of a tarso- 
metatarsal bone and by a few other fragmentary remains. 
The Aletornis pernia is a smaller species of the same genus, 
represented by portions evidently belonging to one skeleton. 
It was about as large as a scarlet ibis. Another species of 
wading birds, apparently belonging to the genus Aletornis, 
is indicated by the distal part of a tibia in perfect preserva- 
tion, showing the bird to have been of about the size of a 
curlew. The Aletornis gracilis was another small aquatic 
bird, not larger than a woodcock. It is represented in the 
Wyoming collections by the proximal end of a humerus in 
excellent preservation and by some less important remains. 
A diminutive species of about half the size of that just 
mentioned is the Aletornis bellus. The remains found some- 
what resemble similar bones in the killdeer plover. A small 
bird belonging to the Scanscores and evidently related te the 
woodpeckers is termed the Uintornis lwcaris and is represented 
by the distal end of a tarso-metatarsal in perfect condition. 
The specimens indicate a bird about as large as the golden 
winged woodpecker—(Colapies auratus, Su.) A new species 
of Catarractes termed the Catarractes afinis may be based 
upon a right humerus, which is entire and in an excellent 
state of preservation, The Meleagris altus is determined on 
portions of four skeletons and resembled most nearly, in size 
and general features, the common wild turkey of North 
America. It may readily be distinguished, however, by its 
more slender proportions, and especially by the more 
elongated posterior limbs. A much smaller species of the 
same genus is the Meleagris celer, represented by two tibiw 
and the proximal half of a tarso-metatarsal, which were 
found together and probably belonged to the same individual. 
The remains indicate a bird of about one half the size of the 
M. alius. The Grus proavus is an extinct species of crane, 
somewhat smaller than the Grus Canadensis, Temm , and is in- 
dicated in the Yale museum by a nearly perfect sternum, a 
femur and a few other less important remains, which proba- 
bly are parts of the same skeleton, The sternum apparently 
resembles most nearly that of the sand-hill crane, but differs 
from it in many particulars. 

rt io 
The Throw Stick, 

Sir Walter Elliot has traced to East India a curved“ throw 
stick” resembling, but differing from, the Australian bome- 
rang, inasmuch as it does not return to the hand when thrown, 
The Indian “throwstick” is found among the rude races 
inhabiting the mountain and forest tracks of Central and 
Western Iadia, In waste and jungle tracks, the people turn 
out in great numbers during the hot season, commencing 
on the first day of the Hindu new yearin March, and continued 
onevery succeeding Sunday till the monsoon begins. Hares, 
deer, hog, pea-fowls, partridges, etc., raised by this lowly race 
of beaters, each carrying a“ throwstick,” are knocked over 
by showers of these weapons, thrown with great force and 
precision. 

From the form of such sticks, which are from 14 to 2 feet 
long and 3 to 6 inches broad, thrown with the concave side 
foremost, the author deduced the form assumed by the iron 
weapons subsequently formed by the same races. Professor 
Huxley, in classifying the varieties of the human race exclu- 
sively for physical characters, had included under one head 
the people of New South Wales, of the Highlands of Central 
India, and of Ancient Egypt, all of whom he includes under 
the term Australoid. Now it isa remarkable coincidence 
that among these three far distant peoples the “throwstick” 
was the weapon of the chase, and that examples do not occur 
in the intermediate countries. The pictures in the tombs of 
the kings at Thebes represent hunting scenes in which the 
curved sticks found at this day in India are extensively repre- 
sented. The bomerang of Australia is precisely of the same 
form, but, being thinner and lighter, is so fitted as to have a 
recoiling property. 

—_— Oo 
The Fruit Garden, 

A fruit tree never suffers from too much manure, if the 
roots are healthy. If a tree seems to suffer after a heavy 
manuring, it is only that it was in a bad way before this. 
Of course, if one were to empty a cesspool, a cart load of 
fresh lime, or some other inordinate mass of food under a 
tree, it would suffer; but our meaning is that no amount of 
manure that would be found of benefit to any regular garden 
will be otherwise than beneficial to a fruit tree, if the roots 
be healthy. 

Many trees suffer from the scale insects,as well as from 
many other minute animal forms, some of which take up 
their winter quarters in some form or another in crevices of 
the bark, or in the crotches of the trees. There is nothing 
which “ pays” better than to have these trees washed in the 
winter with a compound of sulphur and whitewash, colored 
with anything which may be desirable, so as to make a shade 
agreeable to the eye. Many of the small twigs ina badly in- 
fested tree may be cut away, so as the better to cover with 
the mixtura the parts which are left. 

' In “regard to pruning, many recommend to defer it till 
spring, in order to see what may be killed in the winter be- 
fore cutting away much, Many trees are pruned which do 
not need any cutting; but where it is necessary, we should 
operate as soon as possible after the fall of the leaf, There 
is less danger of any part of the tree dying in the winter, 
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when it is pruned in autumn or early winter, This is particu- 
larly the case with the grape vine, unless the plant has been 
mildewed during the growing season, in which case the wood 
does not mature. There is no better way to save from winter 
killing than vigorous fall praning.—Gardener’s Monthly. 
oe 





Graphotyping. 

The art of graphotyping had its origin in the accidental 
discovery, by Mr. De Witt Hitchcock, an American engraver, 
that it was possible to remove the white surface of an 
enameled visiting card by means of a brush, leaving the 
inked letters in relief. He was hence led to conceive the idea 
of drawing upon a surface which might be similarly treated, 
so that the lines of the artist should remain prominent and 
capable of being copied by stereotype or electrotype in a form 
that could be printed from in the usual way. For this pur- 
pose, a surface is prepared by placing a layer of finely pow- 
dered French chalk upon a zinc plate. A thick steel plate 
is then placed upon the powder, and the whole subjected to 
very strong pressure, equivalent tothat of a weight from 80 
to 100 tuns, in a hydraulfe press. By this pressure, the pow- 
der is compacted into a slab of a perfectly smooth surface, 
and of moderately coherent texture. The slab is further 
strengthened by being moistened with size and dried in a hot 
chamber, and it is then fit for the draftsman, who drawe 
upon it with a peculiar ink prepared for the purpose. The 
ink has two chief qualities. It remains fluid in the brush, so 
as to flow readily; but when deposited on the chalk, it dries 
very rapidly, and hardens the chalk indrying. Hence, whena 
sketch is completed, the chalk lying between the lines can be 
rubbed away by a dry brush, while the lines themse!ves 
resist the friction and remain prominent. As soon as the in- 
terspaces have been cleared out toa sufficient depth, the plate 
is saturated with a chemical solution which renders it as 
hard as marble, and is then ready to furnish the mold for 
an electrotype. For this, a flat dish of sufficient size is filled 
with a melted mixture of beeswax, stearine, and lampblack, 
and as soon as the composition is sufficiently set, it is dusted 
over with finely powdered plumbago, and the chalk plate is 
placed upon it face downwards, and hydraulic pressure is 
applied to force the composition into every line and point. 
The chalk plate is then lifted out, and the wax mold is 
placed in the cell of a galvanic battery, where copper is de- 
posited upon it inthe usual way. The copper is backed up 
with type metal, fitted to a wooden block, and the plate is 
then complete and ready to be used in an ordinary letterpress 
printing maehine. In this way,plates for book illustration 
may be produced at small expense, and with the merit that 
they are absolute fac similes of the work of the artist, Every 
line placed by him upon the chalk will be reproduced in the 
print with unimpeachable fidelity, and with no possibility of 
being altered or distorted in any of the intermediate pro 
cesses. Besides this, the art is applied also to the reproduc- 
tion of photographs; or, more correctly, the action of light 
is employed to supersede the work of the draftsman upon 
the chalk. By this means, accurate copies that are either 
larger or smaller than the originals can be obtained. The 
electrotyping cells derive their force from a magneto-electric 
machine worked by a small steam engine; and the same 
machine feeds also an electric light in the photographing 
room, by which the operations are rendered independent of 
the solar beams or of the frequent murkiness of the atmos- 
phere. Processes of color printing have been lately intro 
duced, and for these the principle of exact reproduction seems 
likely to be of great value. Some very good colored cards 
and colored pictures for advertisements were exhibited 
lately by the Graphotyping Company at their works, but, 
perhaps, the most interesting work of this description has 
been in the way of designs for pottery supplied to Messrs. 
Minton, and transferred to tiles, dishes, and wares of various 
kinds. Patterns are also made for japanners of toilet hard- 
ware, and the possible applications of the graphotyping art 
seem to extend to almost every kind of decoration.— British 
Trade Journal. 


Elastic Force of Witch Hazel Capsules, 

At a recent meeting of the Academy of Natural Sciences 
of Philadelphia, Mr. Thomas Meehan stated that, while trav- 
eling through a wood, he had been struck in the face by some 
seeds of Hamamelis virginica, or common witch hazel. He 
gathered a quantity of the capsules of this plant in order to 
ascertain the cause of the projecting power and to measure 
its force. Laying the capsules on the floor, he found the 
seeds were thrown generally from four to six feet, and in 
one instance as much as twelve feet. The cause of this im- 
mense projecting power he found to be due simply to the 
contraction of the horny albumen which surrounds the em- 
bryo. The seeds are oval and are enclosed in a smooth bony 
envelope; and when the albumen has burst and expanded 
sufficiently to get just beyond the middle where the embryo 
narrows again, the contraction of the albumen causes the 
embryo to slip out with force, jast as we should squeeze out 
a smooth tapering stone between the finger and thumb. 
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A Chinese Funeral in New Jersey. 

At Belleville, New Jersey, Captain Harvey hasa large 
Laundry which is worked almost exclusively by the “ Heathen- 
Chinee,” natives of the Celestial Empire, over two hundred 
in number. Oneof them, Li Chow Chin by name, recently 
died, and the unique ceremonies of a Chinese funeral were 
performed in his honor. The latter days of Li Chow Chin’s 
life were spent in communion with an ugly wooden god, to 
which he remained desperately loyal, in spite of the efforts 
ef a Christian minister to convert him. His funeral was 
attended by 220 Chinese, the total number of Captain Harvey's 
imported washermen. Dressed as usual in wooden shoes, 





flabby pantaloons, loose shirts and far-extending pigtails, 





they assembled in the spacious ironing room of the laundry, 
awaiting the removal of their departed brother. When all 
was ready, they moved gravely down to the burial place in the- 
field below. They surrounded the grave and each threw a 
piece of lighted paper down upon the corpse, A volume of: 
smoke arose from the grave, and the spirit of Li Chow Chin 
was believed by his brethren to have ascended with it. to the 
clouds. As the clay was being heaped upon the corpse, little: 
sticks and pieces of nickel currency were mingled with it, 
and money was distributed among the strangers who witnessed 
the ceremony, After the funeral, the Chinamen’s supper bell 
rang, and they repaired uproariously to their chop sticks and 
unseasoned tea and rice, 
A 8 
Japan as a Naval Nation, 
A report by the captain of the Russian corvette Boyarin 
published in the Cronstadt Messenger, gives some curious de, 
tails on the present state of the naval armaments of Japan. 
On the 14th of July, 1871 (he says), five Japanese ships of 
war entered the harbor of Yokohama. One of these ships 
is a corvette of English construction, armed with six long 
cast iron guns and two bronze guns. The second ship is an 
iron clad ram, the Stonewall Jackson, formerly part of the 
American Confederate fleet. It is armed with a 300 pounder 
and two Armstrong rifled 70 pounders. The three other 
vessels are screw gunboats of English construction, each 
armed with three guns. The crews of these vessels are 
composed exclusively of Japanese, with a uniform exactly 
the same as that of English sailors. On the 28th of March 
a casemated Japanese corvette, the Reuzeokan, armed with 
eight guns, also entered the harbor. The Japanese army is 
equipped and armed in the French manner, and its rifles are 
according to the Albini system. In the Gulf of Yeddo there 
is an arsenal, situated on a terrace cut into the side of a 
mountain, This arsenal is provided with a large dock 407ft. 
long, 82ft. wide, and 21ft. deep. The largest ocean steamers 
can enter it for repairs. The water of the dock is exhausted 
in ten hours by three large steam pumps, Its construction 
occupied eighteen months, and cost the Japanese Government 
$240,090. Thirty vessels have already been refitted in this 
dock, Another dock of smaller dimensions is being con- 
structed, by the side of the first, for ships of small tunuage. 
The Admiralty also hasa rope manufactory, a foundery, a 
boiler manufactory, a mechanical forge, a steam sawing ma- 
chine, and all the appliances necessary for repairing ships. 
Engines and boilers are now being constructed for river 
steamers. The buildings are all of wood; they are not sup- 
plied with much machinery, but what they have is sufficient 
for the wants of the harbor. This small establishment will evi- 
dently never become the naval arsenal of Japan, but it forms 
an excellent nucleus for the young Japanese fleet, and will 
afterward be of great use for the squadron which the 
Japanese Government is apparently about to keep up in the 
neighborhood of the capital. The arsenal was built by a 
French engineer, M. Verny, who has been retained as mana- 
ger of the establishment, Thirty Frenchmen are attached 
to it in the capacity of foremen, assistants, and instructors. 
The maintenance of the works costs $300,000 a year; and 
since they were begun, five years ago, the expenses of the 
establishment have amounted to $1,500,000. 
LEE ae 
Samuel Wheeler the lIronsmith, 

Samuel Wheeler was the most eminent ironsmith of his 
time in the United States, and probably equal to any in the 
world. Daring the Revolution, General Washington desired 
to put a chain across the Hudson River in order to stop the 
ships of the British, He happened to mention this one day 
in the presence of General Mifflin, saying, “I wish much that 
I could get a chain made; but that is impossible,” “I think,” 
said the other, “I know a man who can make such a chain.” 
«“ Who is he ?’ “Sam Wheeler, a friend and townsman. of 
mine,” replied Mifflin. “I should like to see that man,” said 
Washington earnestly. “He is here now in the army,” said 
Mifflin ; and sending a messenger to him, Mr. Wheeler soon 
presented himself, “I wish achain made,” said Washington, 
“to put across the river to stop the British ships. Can you 
make it ?”’ “Ican.” “Then I wish youto do so.” “I can- 
not do ithere.” “Then,” said Washington, “1 cheerfully 
give you dismission from the army. Badly as we want men 
we cannot afford to keep such a man as you.” 

Mr. Wheeler made the chain. It was hauled in links across 
New Jersey, was hung, and did good service. It was cut 
ultimately by building a fire about a link, and then using a 
chisel and sledge hammer. 

rt ee tm 

Tue Belgian industrial journals are jubilant over tlie 
astonishine demand, in their country, for coal which, in conse- 
quence in the great rise in the British prices, is now shipped 
in large quantities to England. They state that the prices 
given are so great that it is impossible to trace the course of 
the market. The proprietors of mines not only sell the coal 
as fast as itis extracted, but are actually obliged to refuse 
large numbers of foreign orders on account of being unabie 
to fill them. 

Ep 

Dr. PETERMANN, the distinguished German geographer, 
has received intelligence, bearing date August 24, of the suc- 
cessful progress of one of the Polar expeditions, commanded 
by Captain Altmann. This officer found the east coast of 
Spitzbergen to be remarkably free from ice, an encouraging 
circumstance on account of the many vessels now seeking 
to penetrate to high latitudes. He also rediscovered and 
landed upon King Carl’s land, and reports that it consists of 
three large and many small islands, lying in the throat of 





the Polar stream that pours around Spitzbergen, 
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Patting up Stoves, 

We have no doubt but that a great many of our readers 
will find their own experience reflected in the following 
amusing account, by an unknown author, of a disagreeable 
task to be performed at this season of the year in many 
households: 

The first step a person takes is to put on a very old and 
ragged coat, under the impression that, when he gets his 
mouth full of plaster, it will keep his shirt bo- 
som clean. Next he gets his hand inside the 
place where the pipe ought to go, and blacks his 
fingers, and then he carefully makes a black 
mark down the side of his nose. It is impossible 
to make any headway in doing this work until 
this mark is made. Having got his face properly 
marked, the victim is ready to begin the cere- 
mony. The head of the family—who is the big 
goose of the sacrifice—grasps one side of the bot- 
tom of the stove, and his wife and the hired girl 
take hold of the other side. In this way the load 
is started from the woodsbed toward the parlor. 
Going through the door, the head of the family 
will carefully swing his side of the stove around, 
and jam his thumb nail against the doorpost. 
This part of the ceremony is never omitted. Hav- 
ing got the stove comfortably in place, the next 
thing is to find the legs. Two of them are left 
inside the stove since the spring before; the other 
two must be hunted after for twenty-five minutes, 
They are usually found under the coal. Then 
the head of the family holds up one side of the 
stove while his wife puts two of the legs in place, 
and next he holds up the other side while the 
other two are fixed, and one of the first two falls 
out. By the time the stove is on its legs, he 
gets reckless, and takes off his old coat, regardless of his 
linen. Then he goes off for the pipe, and gets a cinder in 
his eye. It don’t make any difference how well the pipe was 
put up last year, it will be found a little too short or af lit- 
tle too long. The head of the family jams hig hat over his 
eyes, and, takiag ‘a pipe under each arm, 
goes to the tinshop to have it fixed. 

When he gets back, he steps upon one of the 
best parlor chairs to see if the pipe fits, and 
his wife makes him get down for fear he will 
scratch the varnish off the chair with the nails 
in his bogt hee!. In getting down, he will sure- 
ly step on the cat, and may thank his stars if 
it is not the baby. Then he gets an old chair, 
and climbs up to the chimney again, to find 
that, in cutting the pipe off, the end has been 
left too big for the hole in the chimney. So 
he goes to the woodshed, and splits on one side 
of the end of the pipe with an old axe, and 
squeezes it in his hands to make it smaller. 
Finally he gets the pipe in shape, and finds 
that the stove does not standtrue. Then him- 
self and wife and the hired girl move the stove to the left, and 
the legs fall out again. The next move is to the right. More 
difficulty with the legs. Moved to the front a little. Elbow not 
even with the hole in the chimney, and he goes to the wood- 
shed after some little blocks, While putting the blocks un- 
der the legs, the pipe comes out of the chimney. That rem- 
edied, the elbow keeps tipping over, to the great alarm of 
his wife. He then gets the dinner table out, puts the old 
chair on it, gets his wife to hold the chair, and balances him- 
self on it to drive some nails into the ceiling. Drops the 
hammer on his wife’s head. At last gets the nails driven, 
makes a wire swing to hold the pipe, hammers a little here, 
pulls a little there, takes a long breath, and announces the 
ceremony completed. 

Job never put up any stoves. 


putation if he had. 
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Disinfectants, 

In the Central Chemical Department of Public Health at 
Dresden, numerous researches have lately been made with 
various disinfecting materials for the purpose of disinfecting 
liquid manures; the chief results are appended below. The 
value of chloride of lime and sulphuric acid, which form 
the most effectual disinfecting material, is here expressed by 
100, while the remaining numbers show the value of the 
other materials as compared with this standard ; 


It would have ruined his re- 





Chloride of lime with sulphuric acid........ 1000 
Chloride of lime with sulphate of iron....... 99°0 
Luder and Liedloff’s powder. .........cseceee 92-0 
Carbolic acid—disinfecting powder.......... 856 
NG HUN s oo say uch dose cvecsens eseve-ee - 846 
tint ncacendidehsoawseonsee picbenes --- 804 
Ne OR MU. ss docs cckevectenesdsebuses 167 
SR iE aids <p Pies cokls Sebesdteceuoe teed 740 
Sulphate of magnesia.... .....ccccccccces . 5T1 
Permanganate of potash with sulphuricacid. 51°83 


$$$ 

A NEWLY erected four story building recently tumbled 
down at Louisville, Ky.,at 7 P.m. Two adjoining buildings 
were crushed, in one of which a family of eight persons, five 
of whom were children, were seated at supper; all were 
killed except three of the children. The accident is reported 
to be due to bad mortar, which had the appearance of wet 
mud. The architect and contractor have been arrested for 
murder, 
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THE aeronauts Mr. Glaisher and his companion Mr, Corwell 
reached an altitude of 37,000 feet or seven miles from the 
earth, where they found a temperature of 80° Fah. below 
freezing. 
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EARTHENWARE HOTBED FRAMES 

This is a cheap and effective combination of glass and 
earthenware for horticultural purpores, wherein is obtained 
complete facility for perfect ventilation, without removal of 
the glass, or risk of fracture. The sides of the frame, Fig. 
1, are formed of chairs or slabs of terra cotta or earthenware, 
somewhat of an L section, with a recess at the top to receive 
the glass, set side by side, and in pairs, at suitable distances 
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EARTHENWARE HOTBED FRAMES.—Fia. 1. 


apart. At intervals, angle pieces, doweled at the ends and 
securely fixed to the chair tiles, support a light double wood- 
en ridge, the opening in which thus admits of ventilation, 
throughout the length of the frame ; being also closely fitted 
with bevel-ended ‘earthenware caps, any one or all of which 
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EARTHENWARE HOTBED FRAMES.—Fie. 2. 





are readily removed and replaced. Thus not only is there 
adequate provision for easy ventilation, but, on the removal 
of the cap, any one or more of the glass sheets can be re- 
moved to permit the plants to be watered. The ends of the 
frames are closed by means of half round hollow earthen- 
ware tubes, Fig. 2, of varying lengths, arranged so as to 
form a kind of gable end, to which an ornamental appear- 
ance can be given by filling the tubes with mold and plant- 
ing ferns and other suitable plants therein. These frames, 
says the Mechanics’ Magazine, are useful and ornamental as 


mes: 





Fie. 3. 


garden accessories, and are well adapted for every descrip- 
tion of flowers, vegetables,or fruit,or as forcing pits and 
frames when placed on sunk brickwork or heated by a sys- 
tem of pipes with hot air or water. 

The same principles, on asmaller scale, are applied in the 
cover, Fig. 3, made of red earthenware with sloping glass 





Fie. 4. 
covers. The propagating box, Fig. 4, is made of the same 
material. These improvements are the designs of Benjamin 
Looker, and were lately exhibited at the Horticultural Exhi- 
bition , Birmingham, England. 
SU ~<a > mee 

CEMENT FOR STEAM BorLEeRs AND Gas Pipes, —This cement 
offering a great impermeability and more strength than the 
cement generally used, is prepared by an intimate mixture of 
six parts of graphite finely ground, three parts of slacked 








lime, eight parts of sulphate of and 
_~ baryta, seven parts of 
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Black Varnish for Wood. 

There are two kinds of black varnish: 1. The ordinary 
black varnish for different kinds of wood; 2: The black 
ebony varnish for certain woods which approach nearest to 
ebony in hardness and weight. The ordinary black wood 
varnish is obtained by boiling together blue Brazil wood, 
powdered gall apples, and alum, in rain or river water, until 
it becomes black. This liquid is then filtered through a fine 
organzine, and the objects painted with a new 
brush before the decoction has cooled, and this is 
repeated until the wood appears of a fine black 
color. It is then coated with the following var 
nish: a mixture of iron filings, vitriol and vine- 
gar is heated (without boiling), and left a few 
days to settle. Ifthe wood is black enough, yet 
for the sake of durability, it must be coated with 
& solution of alum and nitric acid, mixed with a lit- 
tle verdigris; then a decoction of gall apples and 
logwood dyes is used to give it a deep black. A 
decoction may be made of brown Brazil wood with 
alum in rain water, without gall apples; the wood 
is left standing in it for some days in a moderately 
warm place, and to it merely iron filings in strong 
vinegar are added, and both are boiled with the 
wood over a gentle fire. For this purpose soft 
pear wood is chosen, which is preferable to all 
others for black varnishing. 

For the fine black ebony varnisb, apple, pear, 
and hazlewood are recommended in preference 
for this; especially, when these kinds of wood 
have no projecting veins, they may be successful: 
ly coated with black varnish, and are then most 
complete imitations of the natural ebony. For 
this varnish: 14 oz. of gall apples, 3} 0z. of rasped 
logwood, 12 ez of vitriol, and 12 oz. of distilled 
verdigris are boiled together with water in a well glazed pot, 
the decoction filtered while it is warm, and the wood coated 
with repeated hot layers of it. 

For a second coating a mixture of 3} 0z. of pure iron filings, 
dissolved in $ of a liter of strong wine vinegar, is warmed, 
and when cool the wood already blackened 
is coated two or three times with it, allow 
ing each coat to dry between. 

For articles which are to be thoroughly 
saturated, a mixture of 14 oz. of sal ammo- 
niac, with a sufficient quantity of steel filings, 
is to be placed in a suitable vessel, strong 
vinegar poured upon it,and left for fourteen 
days in a gently heated oven. A strong ley 
is now put intoa good pot, to which is added 
coarsely bruised gall apples and blue Brazil 
shavings, and exposed for the same time as 
the former to the gentle heat of an oven, 
which will then yield a good varnish. The 
pear wood articles are now laid in the first 
named varnish, boiled for a few hours, and 
left in for three days longer; they are then 
placed in the second varnish and treated as in the first. If 
the articles are not then thoroughly saturated, they may be 
once more placed in the first bath and then in the second. 

ae 
Metallic Printing. 

Many attempts have been made to produce patterns upon 
cotton, worsted, and other tissues, by depositing reduced 
metals upon them. One of the most successful experimen- 
talists in this direction was the late Mr. W. Robinson, of 
Clifton Vale Print Works, Brighouse, Yorkshire. He found 
that lead, tin, bismuth, copper, etc., could be deposited in 
given designs in a metallic state upon woven tissues, pro- 
ducing a variety of novel and striking effects. One serious 
drawback remains, however, to be overcome before this new 
style of printing can be adopted on the large scale. The 
metals capable of easy reduction and deposition have all, 
with the exception of gold, which is too costly for general 
use, a strong affinity for sulphur. When exposed in thin 
films to the action of the air, they are consequently easily 
tarnished and lose their beautiful metallic luster. Vial 
moistens tissues of cotton, silk, etc., with a solution of 
nitrate of silver, dries slightly, and then lays upon the cloth 
a metal plate with an engraved design in raised lines. 
Wherever this metal touches the cloth, the silver is re- 
duced in fine black metallic powder, which adheres very 
tenaciously to the fiber and reproduces the design with 
great sharpness and delicacy. The process is most suc- 
cessful on fine, compact goods. A slight previous dressing 
or sizing is of use. Tho designs thus produced are perma- 
nent in air and light, and are not affected by washing in 
water, soap leys, or dilute acid and alkaline liquids. They 
are, however, of no value, as they are devoid of that me- 
tallic luster which alone is wanted. Black designs, per- 
fectly permanent, can be produced to satiety with much 
cheaper materials than the nitrate of silver. 
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THE RISE IN TEMPERATURE OF DISCHARGED LEADEN 
SHoT.—The motion of the leaden bullet, if all converted into 
heat, would be three times the amount sufficient to melt the 
amount of lead found to be melted by actual experiment. J. 
Bollynski explains this as having been actually expended in 
denting the iron plates used. By using a hard stone target, 
he was able to melt all the lead by firing the bullets 
against it. 
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THE tooth of a mastodon is reported to have been found in 
Clay county, Ind., which weighs ninety-two pounds. With 
an ordinary row of teeth, the lower jaw of the animal must 
have weighed at least fifteen hundred pounds. 











There is an immense number of people, whose daily labor 
necessitates their residing in close proximity to our great 
cities, and who, owing to the high rents and advanced cost 
of living, are forced to dwell in the suburbs or in villages 
situated on the radiating lines of railroad. To meet the re- 
quirements of this classin New York, during the past few 
years, villages and, indeed, towns have sprung up as if by 
magic, from the hitherto vacant fields of New Jersey and 
Long Island. The streets of our city are placarded with 
flaming posters, setting forth,in glowing terms, the advan. 
tages of a country residence ; enterprising 
auctioneers vie with each other in lav- 
ishing money on sensational announce- 
ments, offering grand collations, free rail- 
road passes, and the easiest of terms of 
payment to allure purchasers; banks and 
capitalists in the vicinity of the land, with 
unaccountable liberality, advertise building 
loans, taking a mortgage on the prospective 
dwelling for the sums advanced toward its 
erection, and, in fine, every attraction that 
human ingenuity can suggest is presented 
to induce those in moderate circumstances 
to leave the city and become the owners of 
rural homes. While it is not our province 
to comment upon the desirability of the 
building sites, or on the value of the ap- 
parently overwhelming advantages so free- 
ly proffered, we perhaps may suggest to 
those contemplating such investments that 
it is a much better policy to invest their 
savingsin a small but inexpensive house 
for which they can wholly pay, and thus 
be possessed ofa clear title, than by the aid 
of borrowed capital to erect a more preten- 
tious mansion, from which, in the hour of 
misfortune, they may be ejected by the pro- 
cess of a foreclosure suit. 

With this view, we present, in the ac- 
companying illustrations,the plans and elevation of a neat, 
cheap, and commodious cottage, for which we are indebted to 
the Supplement to Bicknell’s Village Builder, and which, we are 
informed, may be erected in the vicinity of New York for three 
thousand dollars, or in some other sections of the country 
for five hundred dollars less, The dwelling is designed to 
be no hastily thrown-together struc- 





the water, and gas has continued for five years to escape 
from it in such quantity as to produce, as it rushes through 
a two and a half inch pipe, a sound that may be heard at a 
considerable distance, When ignited, the gas forms a jet of 
flame three feet in diameter and fifteen feet long. The other 
well, which has never been tubed, constantly ejects, at inter- 
vals of one minute, the water that fills it. It thus forms 
an intermittent fountain, one hundred and twenty feet 
in hight, The derrick set over this well has a hight of sixty 











having a pitch of 31 feet 6 inches. The engines are remark- 
ably easy to start, stop, and reverse, the chief engineer, with 
two assistants, handling them as if they were toys. They 
work with great ease and quietness; in fact the total absence 
of vibration on board the Republic is most remarkable, it be- 
ing frequently impossible to tell whether the engines are 
in motion or not. This is due not only tothe excellent work- 
manship which has been bestowed upon the engines, but 
also to the immense strength of the vessel herself. The 
maximum number of revolutions per minute at which these 





feet. In winter it becomes encased in ice, and forms a huge 
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CHEAP COUNTRY HOUSE. 


translucent chimney, through which, at regular intervals of 
one minute, a mingled current of gas and water rushes to 
twice its hight. By cutting through this chimney at its base 
and igniting the gas in a paroxysm, it affords a magnificent 
spectacle—a fountain of water and fire which brilliantly il- 
luminates the ice chimney. No accurate measure has been 





ture, but a substantial and dura- 
ble house. 

The gothic roof, with which the 
dwelling is surmounted, is appro- 
priate and tasteful, while it affords 
ample room in the apartments in 
the upper story. The plans ex- 
plain themselves, and are so de- 
signed as to leave no space unutil- 
ized, 

To those desiring to avail them. 
selves of this design, we may add, 
that it is only necessary to decide 
upon the size of the dwelling, 
which, of course, will be based 
upon the size of the building lot, 














engines are usually worked is fifty. The steam is supplied 
to the engines by means of twelve main 
boilers, and one boiler is devoted to sup- 
ply steam to the various donkey engines. 
The boilers are all tubular wagon boilers, 
semicircular at top and bottom, with flat 
sides. They are placed on each side of the 
vessel, with a passage 10 feet wide down 
the center, from which they are fired. Each 
boiler has two furnace tubes, 3 feet 2 inches 
in diameter, and the grates are 6 feet in 
length. The whole of the furnaces are 
fitted with Mr. Symes Prideaux’s patent 
furnace doors, and the smoke box doors 
are all furnished with the shields invent- 
ed by the same gentleman. 

Three objects are expected to be attained 
by the introduction of these inventions, 
namely, the entire consumption of smoke, 
economy in the consumption of fuel, and 
the reduction of the temperature of the 
stokehole. These three items are all of 
the most vital importance to all steam- 
ships, but more especially to those, like 
the Republic, which have to undertake 
extremely long voyages in very hot cli- 
mates. The principle upon which the 
doors are consiructed is that, in order to in- 
sure the total absence of smoke and the 
proper combustion of fuel, a very much 
larger quantity of air is required to be admitted tothe fur- 
nace, above the fuel, immediately after firing than at any 
other time, and as the green fuel becomes coked the supply 
of air should be gradually diminished. 

en ee 
Spontanceus Ignition of Oiled Cotton. 

Mr. John Gellatly has published 

some very interesting observations 














and to obtain the estimates and 
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specifications which ordinary car- 
penters, plumbers, and masons can 
readily furnish, to carry out the 
construction without the aid of 
either architect or professional 
builder. 
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American Gas Wells. 

Dr. J. 8. Newberry, State Geologist of Ohio, gives the fol- 
lowing particulars: The town of Fredonia, in Western New 
York, has for more than forty years been fully or partially 
lighted by gas which issues from springs at that place. In the 
borings made for oil in the various oil districts of the Western 
States, the gas which has been produced so abundantly has 
been regarded as a useless, frequently an inconvenient and 
dangerous, product. Within a year or two past, however, 
this gas has been utilized in numerous localities, and already 
a large number of wells have been bored for the express pur- 
pose of obtaining it. In some cases these gas wells have been 
highly productive, furnishing an abundance of material for 
heating and lighting in its most convenient and manageable 
form, so this deserves to be reckoned as one of the important 
elements in the mineral resources of our country. As this me- 
thod of procuring carburetted hydrogen gas forms a new in- 
dustry and one which will probably assume considerable im- 
portance, a few wordsin reference to its present condition 
and prospects may not be without interest to the public, I 
therefore extract from my notes a few facts in regard to 
some of the most interesting of our gas producing districts. 
On the Upper Cumberland, in Kentucky, gas accumulates in 
such quantities, beneath the sheets of Lower Silurian lime- 
stone, that many hundred tuns of rock and earth are some- 
times blown out with great violence. These explosions have 
received the local name of “gas volcanoes.” In Ohio, gas 
escapes from all the wells bored for oil in the oil-producing 
districts, Of these, two, bored by Peter Neff, Esq., near Ken- 
yon College in Knox county, present some remarkable fea- 
tures, These wells were bored in 1866, at the same geologi- 
cal horizon as that which furnishes the oil on Oil Creek, Pa. 
At the depth of about 600 feet, in each well, a fissure was 
struck from which gas issued in such volume as to throw out 
the boring tools and form a jet of water more than 100 feet 
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made of the gas escaping from these wells, but it is estimated 
to be sufficient to light a large city. 

At West Bloomfield, N. Y., Erie, Pa., Conneant and Paines- 
ville, Ohio, quite a number of gas wells have been bored and 
yield large supplies of gas which are used for manufacturing 
and domestic purposes. 

a ote 
ZA Steamship Race of Eleven Thousand Miles.? 

For many years the Cunard Steamship Company enjoyed 
the reputation of running the fastest steamers that crossed 
the Atlantic, the Scotia being the fastest of a very fast fleet. 
Mr. Inman challenged the Scotia with the City of Paris at 
last. Then came the Cunard boat Russia, rivaled by the 
Inman steamer City of Brussels. There was not much to 
choose between those vessels as regarded speed, Last year, 
says a correspondent of the Hngineer, the White Star line 
came into existence, and raced with the Inman boats between 
New York and Liverpool, starting on the same days; but the 
Inman fleet always won with one ship at least, the City of 
Brussels beating the Republic, a new ship of the White Star 
fleet, on her last trip. The Republic is now on her voyage 
from Liverpool to Callao in Peru, and she is racing the 
Tacora, one of the Pacific Company’s fleet. It is 11,000 miles 
to Callao, quite enough in all conscience to settle the merits 
of the two ships. 

The Republic was built in the early part of 1872 by Messrs. 
Harland, Wolf, and Co., of Belfast, and furnished with 
engines and boilers by Messrs. G. Forrester and Co., of Liver- 
pool. The former are of the inverted cylinder direct-acting 
type, on the compound system. The high pressure cylinder 
has a diameter of 41 inches, and the low pressure one 78 
inches. The stroke is 5 feet. The engines are furnished 
with surface condensers, the water for which is supplied by 
means of two of Gwynne’s centrifugal pumps, each worked 
by an independent engine, The screw is a four-bladed com- 











on these so-called spontaneous com- 
bustions. He took a handful of cot- 
ton waste, soaked it in the oil to be 
experimented upon, wrung out the 
excess of oi], and then put it intoa 
box along with some dry cotton. The 
box with contents was then heated 
to 170° Fah., and in 75 minutes the 
cotton saturated with boiled linseed 
oil was found to be on fire, Boiled 
linseed oil and seal oil (ap. gr, 0°928) 
were found to be the most combus- 
tible. Next in order came lard oil 
(sp. gr. 9°16) which took four hours. 
Raw linseed oil took four to five 








Chaacter hours. Rape oil and gallipoli olive 
oil appear to take a little longer 
than the last. It is interesting to 
note that all the oils just enum- 

a erated are ethers of glycerin. -Cas- 


tor oil, which is not an ether of gly- 
cerin, takes two days to ignite 
spontaneously. Sperm oil, too, does not ignite; and the 
petroleums actually stop the spontaneous combustion of 
the oils above mentioned. Chemists are in the habit of 
keeping potassium and sodium in petroleam, which ex- 
cludes the atmosphere from these metals, It is curious that 
dangerous cotton should be preserved in a similar manner. 
Oo 
A NEw invention has been adopted this year at the Prince 
Consort’s farm and the Norfolk farm at Windsor, England, 
for the preservation of hay ricks from the heating occasioned 
by confined air and moisture. A long perforated tube, fixed 
in short lengths which fit into each other, is built into the 
body of the rick as it is carried up,and surmounted by a 
cowl, which turns with the wind and provides a constant 
down current; an upwa.d current is also arranged for in an 
inner tube, which is solid, opens at the bottom, and so com- 
pletes the circulation. This invention is also adapted to 
granaries and ships in transit, but in these cases several arms 
are provided, running out from the central shaft at right 
angles, soas to distribute the air through the body of the 
grain. The use of perforated tubes for preserving grain, 
meal, etc, in storehouses, granaries, and in barrels, isan Amer. 
ican invention and has long been in use in the United States. 
—— 











ACTION OF ACTIVE OXYGEN UPON PyROGALLIC AcID.— 
H. Struve in an essay treats on the action of peroxides and other 
oxidizing substances upon pyrogallic acid alone or in the 
presence of gum, blood, saliva, malt extract, etc. It appears 
that pyrogallic acid yields several colored products of oxida. 
tion, among which purpurogallin is one of the most promi- 
nent. 
or oO 

THE Marquis of Bute is preparing for the Philadelphia 
Centennial Exhibition of 1873 a complete assortment of 
metals and ores from Wales, the county of Durham, and the 








mon screw, with feathering blades, 22 feet in diameter, and 


entire basin of South Wales, including Monmouthshire, 
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Transmission of Motion. 
Jo the Editor of the Scientific American : 

Tn your issue of No. 16, present volume, page 243, is a lec- 
ture delivered by Coleman Sellers on the above subject 
Speaking of shafting being enlarged at the ends to receive 
couplings, which is the English practice, he says: “ Shafts so 
enlarged at the ends cannot be made to receive carefully 
bored pulleys unless the pulleys be made in halves and then 
bolted together upon the shaft.” TForthe information of your 
readers, allow me to throw a little light on this matter. To 
my knowledge, 15 years ago, pulleys were bored out taper, 
large enough tu pass the enlarged part or “coupling end.” 
Suitable bushes were cast with three slots of three eights 
inch width, equidistant,and three fourths inch shorter at 
each end than the bush, the bush itself being about one inch 
longer than the hub of the pulley was. Through these bushes 
hoies were bored to suit shafts,and their outsides turned to same 
bore and taper of pulleys. When complete, 2 chisel was in- 
serted in each slot, andthe bushes burst in three parts. One 
chipping on any one of the parts that hold the bush together 
is sufficient to allow of the three pieces impinging the shaft 
when driven in the hub of the pulley with a hand hammer. 
This method makes a neat finish, and with it pulleys can be 
moved at pleasure. An advantage claimed for this method is 
that there is no set screw head whirling around while in mo. 
tion, which is dangerous, especially when persons have to 
approach the pulleys fastened on shafting in that way. 

There is another thing I would mention for the benefit of 
your readers; that is, a method of using a loose pulley, so that, 
when the machine is stopped, the driving belt is stopped also. 
This is accomplished by suspendjng the loose pulley (at the 
driving end) on a sleeve, through which the shaft runs; the 
fast pulley, running up againat the loose, will keep the loose 
pu.ley on the sleeve. A collar on the sleeve on the opposite 
side will keep the loose pulley in its place. The bearings of 
a hanger would suffice for the sleeve, if they were extended 
long enough on the required side to receive the loose pulley, 
the loose pulley being bored and the outside of the bearings 
being turned to suit each other, and the fast pulley of course 
being bored to suit shaft. It is said that the extra work is 
soon paid fer in the saving of belts and countershafts, which 
are stopped with the machine, to say nothing of the oil used 
on the ordinary loose pulleys and their constant racket and 
noise, all the time calling to be re-bushed. J. W. 

ae 
Sheet Lightning. 
To the Exditor of the Scientific American: 

Sheet lightning does not differ from zigzag lightning, ex- 
cept that sheet lightning, so called, is confined wholly to the 
clouds, and is not generally accompanied by rain. Sheet 
lighting is most frequently noticed in the evening, and on 
the horizon, but it occurs, perhaps, quite as frequently in the 
day time and overhead, though, owing to change of circum- 
stances and position, it is not recognized as sheet lightning. 
Here are two notsble instances: 

Some 30 years ago, when the writer was a boy, the father 
called up the family at midnight, and, laying a feather bed 
ipon the floor, directed the children to get upon it for securi- 
ty. A fearful thunderstorm was approaching, and if every 
stroke of lightning, he said, should fall to the earth, not a 
building, tree or fence stake wouldescape. And so it seemed. 
For more than half an hour the thunder was continuous, 
while the dazzling flashes of lightning were almost as fre- 
quent as the tickings of the clock. Bat no rain fell, no light- 
ning descended to the earth, and no loud peals of thunder 
were heard, but only a subdued, yet variable and continuous 
rumbling. The same phenomenon was witnessed by another 
member of the family who was then 60 miles west of this. 

A similar but less fearful and equally harmless storm oc- 
curred here in the past summer and at midday. For more than 
25 minutes the thunder was incessant, and the lightning 
flashes fearfully frequent and vivid. Yet only a few drops 
of rain fell, and only one or two loud peals of thunder were 
heard, indicating a descent of the lightning to the earth. Both 
of these are instances of sheet ligh‘ning occurring overhead. 
The form of the lightning in these, as in every other similar 
instance, was zigzag, yet confined wholly to the clouds. 

Franklin, N. Y. JAs. H,. PARsons. 

eR 
The Temperature of the Moon, 
To the Editor of the Scientific American : 


I was recently interested in reading the article entitled 
the Latest News About the Moon” (on pages 247 and 248 of 
your current volume). In this article, it is stated that the 
temperature of the moon is undoubtedly below 70° below 
zero, Fahrenheit, and possibly reaches even 460° below that 
point, The moon reflects light and heat rays upon the earth. 
These rays are obtained from thesum. Part of the heat rays 
must necessarily be absorbed by the moon. The moon re. 
ceives, proportionately, the same amount of heat rays that 
are received by the earth. Now, the question “is, How can 
the moon, receiving the seme proportioh”6f heat tays re- 
ceived by the earth, be destitute of all héat, when iti other. 
wise with the earth? I confess I cannot comprehend how it 
can be. 

A case is supposed, in the article referred to, of a moun- 
tain on the earth’s surface, 240,000 miles higl:, and it is stated 
that there woald evidently be no more heat on the surface of 
the moon than on the summit of that mountain. I hold that 
this is not a parallel case, for the reason that, on the peak of 
a high mountain, the rays of the sun are reflected off its pre- 
cipitous sides into the surrounding~ atmosphere, and do not 
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serve to heat its surface. There are many plateaus, 10,000 


and 12,000 feet above the sea, where tropical vegetation 
flourishes; but notwithstanding that, there are many single 
peaks of that hight whose summits are far above the snow 
line. 

The article above referred to further asserts that there are 
evidences of volcanic action in the moon. Pla‘nly, there 
must be a considerable amount of heat accompanying such 
action. This fact also tends to show that it is probably not 
so cold that there is an “entire absence of heat.” J. H. R, 

Rochester, N. Y. 
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Mr, J, M. Jaeger’s Propeller. 
To the Editor of the Scientifie American: 

On page 246 in your issue of October 19,I noticed Mr. 
James M. Jaeger’s claims for his new method of propelling 
canal boats, and in several points the invention seems to me 
to be defective. 

ist. There is no power either to back the. boat, or to stop 
it when making a Janding, the want of which would prove a 
serious disadvantage in practice. 

2d. The point of contact with the water is so far below the 
point of support that there would be a constant strain side- 
wise on both the guide rods and the piston rod, wearing not 
only these but also the cylinder, and making constant repairs 
necessary, beside detracting much from the effective power 
of the engine by unnecessary friction. 

3d. Mr. Jaeger states “that it utilizes a large amount of 
power.” Let us look at this. When the propeller is drawn 
toward the boat, and ready to start back, a part of the stroke 
must be made before the floats are closed, making this part 
of the stroke of little effect. If the floats are raised at near- 
ly right angles with the “supports,” then the loss must be 
considerable; if they are not raised go far, then the resistance 
on the return stroke must be considerably increased. We 
must consider two facts: 1st, that the return stroke through 
the water must be at twice the speed of the boat ; and, 20, that 
the resistance is increased as the square of the velocity. 

4th. He states that “it wastes no power by slipping.” This, 
in regard to any form of propeller, is simply absurd. _ 

Westerly, R. I. C. B. MAXsON. 

RR 2 
How Trees are Killed by Lightning. 
To the Editor of the Scientific American : 

On page 229 of your current volume isan article from the 
Building News, under the above head, which conveys the 
idea that the way in which the lightning splits trees is by 
changing the sap to steam, the expansive force of which does 
the work. This I think isan error. Whatever may be the 
action of the electric fluid in killing trees, I think the split- 
ting is due to another cause. It is well known that substan- 
ces similarly electrified repel each other, and different parts 
of the same substance repel each other in the same way. It 
seems a self-evident fact that if this force is stronger than co- 
hesion, the substance must be thrown asunder. Earth and 
stones are sometimes lifted; I suppose this is owing to the 
repellent force being stronger than gravity. 

As far as I have observed, dry and half dead trees are shat- 
tered where green ones are unharmed or torn out by the 
roots by the lifting of stones, without fracturing the bodies 
of the trees. 

Charlotte, Me. 

Fireproof Gunpowder Magazines, 

Some experiments as to the storage of gunpowder have 
been recently tried at the Practice Range, Plumstead Marshes, 
at the instance of the Home Secretary and by permission of 
the Secretary of State for War. With a view to guard against 
the danger of explosion, Messrs. Milner & Co., of Liverpool, 
have designed a fireproof safe, to hold small quantities of 
gunpewder, and the experiments were made to determine how 
far these miniature magazines will preserve their contents 
from explosion when exposed to the action of fire. 

Four magazines were put to the proof. In form, says the 
Mechanics’ Magazine, they differ in no respect from any ordi 
nary fireproof safe. There is no intricate combination of bar 
and lock, for they need not, of course, be thief-proof, and a 
burglar would, if he knew it, be hardly likely to break into 
such a strong box. On the other hand, the walls are of unu- 
sual strength. They are formed of four inch chambers, be- 
tween each of which is a stuffing of alum and sawdust. The 
action of heat dissolves the alum, which contains 52 per cent 
of water, and the liquid portion finds its way through small 
holes in the safe, wetting any loose powder, while that con- 
tained in canisters is so protected as to be non-explosive. 
This, at least, was the theory of the manufacturers. The 
value of the theory was now to be tested. 

Ia the open air, several hundred yards apart, four furnaces 
had been erected, each seven feet in internal diameter, and 
each heaped up with wood, shavings, coal, and a dash of 
petroleum to assist ignition. All the magazines were of the 
same size, and made to hold 100 pounds of powder loose or in 
canisters, as it is generally kept by retail dealers and sports- 
men; but for the purpose of experiment, only a small quan- 
tity of powder was placed in each, put up in different ways, 
some in paper, some in canisters, some in barrels, headed up 
and open. In each magazine, there were placed two of Ne- 
gretti and Zambra’s self registering thermometers,with 21 little 
sticks of alloy (tin and lead,) s0 made under Professor Abel’s 
directions as to melt, cecording to the varying proportions of 
the alloy, at varying degrees of temperature from 340° to 
558° Fahr. Gunpowder explodes at a temperature of 560°; 
but long before this degree of heat was reached, it was ex- 
pected that the sulphur would be volatilized, when the re- 
maining constituents would be robbed of their chief powers 
for mischief. 


‘Henry A. SPRAGUE. 
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By 11.30 A. M, all four furnaces were in a blaze, and there 


could be no doubt as to the rough reality of the ordeal which 
the magazines were undergoing. The superintendents of 
the principal fire brigades in the United Kingdom had been 
previously asked what length of time a magazine, to be real 
ly safe, should be able to resist such a fire as might occur in 
an ordinary dwelling house. The longest time assigned by 
any of these officers in their replies was six hours. Captain 
Shaw, and the more experienced men on the ground were of 
opinion that this length of time was excessive. However, 
three of the magazines were constructed on the assumption 
that, if they could resist fire for six hours, they would afford 
all the protection which was actually necessary. The fourth 
was of stouter construction than its fellows; it had6 inch 
instead of 4 inch chambers, and was made to resist fire from 
eight to nine hours, As the wall of coal gradually burnt 
through and the flames rose high above the buried magazines, 
there seemed to be no wish among any visitors to disobey the 
earnest request addressed to them: not to approach the fur- 
naces during the progress of the experiments. There was 
little, indeed, to tempt visitors from cover. The rain poured 
down incessantly during the greater part of the day, and 
Plumstead Marshes, at no time very lively, became a dismal 
swamp indeed. Meanwhile the fires burned furiously, nursed 
by the wind and quite unchecked by the rain. It was ad- 
mitted by most people present that,if the test was severe 
as to time, the exposure of the magazines to a heat so in- 
tense and continuous during that time was a test severer 
still. At last the end came, amid! general impatience. At 
four o’clock, there had been no explosion anywhere. A few 
minutes afterwards, magazine No. 5 was disengaged—no 
easy task—from the glowing mass around and overit. It 
was then opened, and its contents were inspected by Major 
Majendie. One of the thermometers was broken. The other 
marked 210°. Of course none of the rods of alloy were fused. 
The “pinches” of loose powder were thoroughly wetted, 
and the paper containing them was pulp. The powder in the 
canisters came forth unharmed, and its properties were un- 
changed, portions taken from each canister exploding readi- 
ly when a spark was applied. The magazine had been sorely 
tried. In two places the flames had eaten holes through the 
exterior plate of iron into the first chamber. The outer plate 
of the door had also slightly bulged, partly, perhaps, from 
expansion, partly owing to pressure from within—the genera. 
ted vapor seeking an cutlet. But all admitted that the mag. 
azine has passed successfully through the fire, and had ful- 
filled the promise of its makers that it would not merely, dur- 
ing the stipulated time, resist fire but preserve its contents 
from explosion. The other furnaces were left to bnrn out, 
to be examined the following day. 
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The Whitworth Breech-Loading Gun, 

Sir Joseph Whitworth has advanced the claims of his 
system of ordnance to meritorious recognition another step, 
by the results of the recent practice made with his 9 pounder 
homogeneous steel field gun on the sands at Southport. The 
weapon, says Hngineering, was made from a solid ingot of 
Whitworth metal, and is mounted on a carriage constructed 
of the same material. The gun is 6 feet 2 inches long, weighs 
8% cwt., its carriage weighing 10 cwt., and its ordinary charge 
being 2} lbs. of R. L. G. powder. It is constructed with an 
enlarged powder chamber 68 inches long by 3°4 inches 
diameter, beyond which is a shot chamber ;3, of an inch 
larger than the hexagonal bore of the piece, which measures 
2°72 inches in the major, and 2:47 inches in the minor axis. 
The gun is 44 inches in diameter externally at the muzzle, 
and 104 inches at the breech. The rifling has a twist of 1 in 
55 calibers, and the ordinary projectiles are 3} diameters in 
length, and are fired as cast, without being trimmed up. The 
breech end of the piece is slotted longitudinally, leaving an 
upper and under jaw. The opposite surfaces of these jaws 
are grooved diagonally by fine ridges 1 inch in width, and 
having } of an inch rise. The breech block is a mass of 
metal 9 inches wide by 4} inches high and 6 inches deep, is 
similarly grooved, and is moved along the grooves in the 
jaws from side to side by a handle actuating a pinion work- 
ing on arack behind the grooves; and by this means the 
breech chamber is opened and closed, The gun carriage is 
fitted with Madras wheels 4 feet 6 inches in diameter, with 
two ammunition boxes for three rounds, each fitted over the 
axle, and serving as seats for gunners. The trail is formed 
of two solid deep plates of Whitworth steel, tapering, from 
9 inches deep and j inches near the axle, to 4 inches deep 
and } inch thick at the ground end, At the upper end isa 
strong hollow cylindrical stay, and at the lower end the 
cheeks are riveted to the iron shoe, There are two similar 
hollow stays at intermediate distances, the first of which 
affords the bearing for the elevating screw which passes 
through it, The support of the gun is midway of the lever, 
and the fulcrum immediately under theaxle. There are also 
several pivot holes, to permit the shifting of the fulcrum, for 
high elevations, 

With the weapon thus mounted and equipped, some re- 
markable practice was recently made with results as follows: 

In the first series of experiments, ten rounds were fired, 
elevation 40°, solid shot, R. L. G. powder 23 lbs. mean range 
10,225 yards, mean deflection to right 44 feet, the shot 4 dia- 
meters in length, with taper rear; wind strong and blowing 
down against flight, and slightly across range. 

In the second series, with same elevation, same number of 
rounds, same charge of powder and a common 9 Ib. shell, the 
mean range was 4,359 yards, deflection to right 3°7 yards. 

In the third series 5 rounds were fired: elevation 3°, com- 
mon 9 Ibs, shell, same charge, mean range 1,931 yards, deflec- 
tion 1 foot to right. 

The fourth and last series fur the day consisted of three 
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rounds fired at a 3 inch armor plate made by Cammell, and 
inclined at angle of 45°. The range was 100 yards, the pro- 
jectile a 15 lb. 14 oz. Whitworth metal shot, 5 diameters long, 
and the powder charge 23 lbs. R.L.G. The first shot struck 
close by the bull’s eye, and broke up, the fiat end nearly 
penetrating threugh the plate. The second shot missed the 
plate, was recovered and fired again, going clean through 
the plate. 

By way of testing the Whitworth metal, a cylinder, 21 
inches long and 10 inches external diameter, having a bore 
of 2°722 inches, representing the chamber portion of a 9 
pounder field gun, was charged with 1} lbs, of R. L. G. pow- 
der. One end of the bore was closed by the shot being 
screwed in, and the other by a steel plug, alao screwed in. 
The vent was of steel, the touch hole being only one tenth 
of an inch in diameter. This charge thus enclosed was fired, 
and the whole discharge escaped with a loud hissing report 
through the touch hole, which was enlarged to double its 
original diameter. The steel cylinder, weighing over 34 cwt., 
was driven forward like a rocket for 32 inches by the outrush 
of the gas against the air. The cylinder was not injured, 
nor even distended, and the plugs were easily unscrewed 
after the discharge. 

The second day was mainly devoted to practice for rapidity. 
The first trials were with shrapnel shells of 34 inches diameter, 
fuzed with special Pettman concussion fuzes; weight of 
shells, 9 lbs.; gun charges, 2} Ibs.; powder, R. L- G.; bullets, 
40 in number, gage 20 to the pound; bursting charge, 9 
drams. Practice was made at a target at 2,000 yards, but the 
strength of the wind and its gusty nature prevented any re- 
markable attainments. The shooting, however, was fair. 
The gun was served by Mr. Leece and some assistants from 
the works, and they made good practice in the rapidity trials, 
The first series of five rounds with common shells were fired 
in 50 seconds. The second series of twenty rounds occupied 
8 minutes, 37 seconds, including replacement of three faulty 
friction tubes. The third series of ten rounds was fired in 1 
minute 44 seconds. A series of trials with case shot fol- 
lowed ; ten rounds were fired with a result of 22°6 throughs 
per round, there being 83 bulletsin each case. The con- 
cluding rounds—two in number—were with 5 diameter 
shells, weighing 12 lbs, The first was fired, empty, with 1 oz. 
of powder as in mortar practice, and with 42° elevation, the 
shell falling 500 yards away. The second was fired as a live 
shell with a Pettman special concussion fuze, and burst on 
graze at 2,000 yards range, the elevation being 4°. The ex- 
periments, which were highly satisfactory, were witnessed 
by Colonel Campbell, R. A., Major Alderson on the part of 
the Director of Artillery, and a number of other English 
and foreign efficers and engineers. 

rr ei tie 
New Process for Bleaching Salts, 

Tessié de Motay has now succeeded, by operating on the 
whole mass or a part of the muriatic acid employed, in pro- 
ducing pure chlorine in a separate form, which combines 
with the alkalies and alkaline earths into the so-called bleach. 
ing salts without any loss. 

The inventor describes the method employed by him for 
this purpose in the following manner: 

I. I conduct a stream of muriatic gas into a retort contain- 
ing peroxide of manganese, or a mixture of peroxide and 
lime heated toa dark red glow. In this way chlorine gas 
and steam are liberated, while oxide of manganese and chlo- 
ride of calcium remain behind in the retort. The chlorine is 
seized by the water, or conducted into a chamber for the pre- 
paration of dry hypochlorites. 

I allow a stream of atmospheric air, at the same tempera 
ture as before, to pass over the mass remaining in the retort; 
this liberates the chlorine contained in the chloride of calci- 
um and the resulting chloride of manganese. This chlorine, 
mixed with air or with nitrogen and oxygen, is conducted in- 
to stoneware receivers containing a quantity of lime and ox- 
ide of manganese (previously prepared by the decomposition 
of chloride of manganese with excess of caustic lime), while 
the resulting solution of chloride of calcium is poured off 
from the manganese. 

In presence of atmospheric oxygen and chlorine, a quanti- 
ty of oxide of manganese and hypochlorous acid is formed, 
the latter of which combines with the lime, and remains be- 
hind as hypochlorite of lime. The mixture of peroxide of 
manganese, chloride of calcium, and hypochlorite of lime, I 
treat in the usual way with liquid muriatic acid; chlorine 
gas is evolved in consequence of the action of this acid, on 
the one hand upon the permanganate, on the other upon the 
hypochlorite of lime, which is conducted into chambers for 
the recovery of the chloride of lime. A mixture of chloride 
of manganese and chloride of calcium remains behind in the 
receivers. I treat this again with excess of lime, and obtain 
once more the above named mixture of manganese, chloride 
ef calcium, and lime. 

The dissolved chloride of calcium is drained off, and a mix- 
ture of manganese and hydrate of lime remains behind, 








which is preserved for future operations of the same kind, | p 


as it is converted by the action of chlorine and atmospheric 
airinto peroxide of manganese, chloride of calcium, and li- 
quid bypochlorite of lime, 

It follows from this ;— 

1. That first of all, by the action of gaseous muriatic acid, 
air or oxygen in the retorts containing peroxide of mangan- 
ese or a mixture of it with lime heated to a red glow, a 
quantity of pure chlorine is produced, which passes into the 
chambers fitted for the preparation of the dry hypochlorites. 

2. That the mixture of pure chloride of manganese and 
chloride of calcium left behind in the retorts being decom- 
posed by means of atmospheric air (oxygen), mixtures of gas 
are generated, containing chlorine and oxygen. These mixed 





gases, on their way through the receivers containing the 
mixture of manganese and excess of lime, convert this mix- 
ture into peroxide of manganese and liquid hypochlorite of 
lime, which, on being treated with liquid muriatic acid, yield 
up chlorine; the latter is also conducted to the chloride of 
lime chambers. Instead of treating the mixture or mangan- 
ese and excess of lime, as before said, with the chlorine mixed 
with air, as it comes from the retorts, milk of lime may be 
simply used, which is then converted into hypochlorite of 
lime. The latter yields pure chlorine just as the mixture of 
permanganate and hypochlorite of lime, when treated with 
liquid muriatic acid, which is then conducted to chambers 
used for preparing dry chloride of lime. The chloride of 
calcium left behind as a solution at these different stages is 
heated in receivers with carbonate of magnesia, or with mag- 
nesia and carbonic acid gas, by which carbonate of lime and 
chloride of magnesium is produced. The latter yields, on 
distillation, muriatic acid, which is utilized for the production 
of a further quantity of chlorine. The distillation products 
of magnesia are employed for a fresh decomposition of chlo- 
ride of calcium solution. The whole of these reactions leads 
consequently to the following results : 

a. The oxides of manganese employed for the recovery of 
chlorine are continually renewed. 

b. The muriatic acid is entirely utilized for the production 
of chlorine. 

c. All the chlorine evolved is pure, consequently quite fitted 
for the preparation of dry hypochlorites. 

IL. The second method differs from the one previously de- 
scribed only in this, that I employ magnesia directly in place 
of lime, since the resulting chloride of magnesium remains 
unchanged, and can supply again, by simple distillation, the 
muriatic acid required. 
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Patent Decisions of the Courts.---United States 
Circuit Court, Southern District of New York, 


The Wet Tan Furnace Patent. 


BLACK ¢t al. 08. THORNE et al. 


A suit in equity, brought by Charles N. Black, as admin- 
istrator of the estate ef Moses Thompson, deceased, and 
Eliza W. Fitzgerald, as administratrix of the estate of Wm. 
P. N. Fitzgerald, deceased, against Samuel Thorne, James 
McFarlane, and Jonathan Thorne, Jr., engaged in business 
under the firm name of Thorne, McFarlane & Co. 

This suit was brought on two patents of Moses Thompson, 
the original patent having been granted to him April 10, 
1855, and extended April 8, 1869, for seven years from April 
10, 1869. The second patent was granted December 15, 1857, 
and extended for seven years from December 15, 1871. 

The contest between the parties has been very severe. 
The suit was brought after the extension of the 1855 patent 
and before the extension of the 1857 patent, The extension 
of the 1857 patent was strenuously opposed by the same 
parties who have conducted the defense of this suit, and on 
substantially the same evidence, on the question of the nov- 
elty of the inventions covered by that patent, which is ad- 
duced on the same question in this suit. It appears froma 
pee in evidence that seventeen different persons and firms, 

ncluding the defendants, representing thirty-eight tannerivs, 
including the three tanneries involved in this suit, have 
joined together to resist the claim of the plaintiffs under 
the said patents, agreeing to share pro rata all legal expenses 
incurred in defending against said patents. The defense of 
this suit has been conducted under that arrangement. 

The answer sets up that the 1857 reissue of the 1855 pat- 
ent was obtained by Thompson for the purpose of further in- 
cluding therein, and did include therein, more than Thomp- 
son originally contemplated, specified or showed to be his 
alleged invention on the application for his original patent, 
and matter which he had no right to include and claim 
therein, and that such reissue is not for the same invention 
as the original patent of 1855, but is for invent'ons and things 
substantially and materially different. It also sets up that 
the first claim of such reissue is invalid, because it is indef- 
inite and equivocal, and does not refer to the process speci- 
fied and described in the language preceding such claim. 
It avers that the extension of the 1855 patent was obtained 
by misrepresentation and fraud, and denies any infringement 
of either patent. It sets up want of novelty in regard to both 
pane, and specifies, in respect to each, prior knowledge 

y nineteen persons, and prior description in eight rinted 
publications, fourteen English patents, and two United States 
patents. Twenty-six witnesses have been examined on the 
part of the defendants and twenty-one on the part of the 
plaintiffs. Of these, two on each side are chemical experts— 
Benj. Silliman and Wm. H. Plumb for the plaintiffs, and 
Chas. F. Chandler and Adolph Faber du Faur for the de- 
fendants. The printed case on the part of the plaintiffs 
covers over six hundred pages; thaton the part of the de- 
fendants covers nearly one thousand printed pages. The 
direct examination of the plaintiffs’ experts occupied six days, 
and covers sixty-five printed pages, embracing seventy-six 
interrogatories. The cross-examination of those experts oc- 
cupied twenty-five days, and covers two hundred and sev- 
enty-two printed pages, embracing six hundred and five in- 
terrogatories. The direct examination of the defendants’ 
expert, du Faur, occupied six days, and covers fifty-six 
printed pages, embracing one hundred and fifteen interroga- 
tories. The cross examination of the same expert occupied 
seven days, and covers sixty-seven printed pages, embracing 
three hundred and thirty-one interrogatories. The direct ex- 
amination of the defendants’ expert, Chandler, i 

rinted pages,embracing thirty-two interrogatories. He was 
hot cross-examined, These eheseeations are made for the 
of showing how thorough has been the investiga- 
tion of the question at issue. 

Judge Blatchford fully sustains both patents, and closes 
his decision as follows: 

It is satisfactorily shown that the wet tan furnaces of the 
defendants, in their tanneries at Albion, Laporte, and Thorn- 
dale, which are the three proceeded inst, infringe each 
of the patents. All of the claims of each patent are infringed 
by the furnaces at Albion and Laporte, and all, except, per- 
haps, the second claim of the reissue of 1857, are infringed 
by the furnace at Thorndale. 

The claims of the Thompson patents are none of them 
successfully attacked on the ground of a want of novelty. 
There is nothing in the Crockett furnace, or the Morrison 
furnace, or the Woodstock, rowbush,or Newark furna- 
ces, or any of the other American furnaces adduced in evi- 








dence, so far as such furnaces are shown to have existed, in 
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construction or in description or drawings, before the dates 
of Thompson’s inventions, which destroys the novelty of 
those inventions. So far as such furnaces burned wet fuel 
successfully before Thompson’s inventions, to what extent 
they did, they did so on different principles from those de- 
veloped by him, and in structures a and operated in 
@ manner not embraced in his claims. In regard to all the 
foreign patents and publications put in evidence, it is suffi- 
cient to say that none of them anticipate Thompson’s inven- 
tions. It is not an unimportant consideration that both of 
his patents have been extended by the Patent Office after, as 
there is every reason to believe, a full consideration of sub- 
stantially everything on the question of novelty that is 
brought up in defense in this suit. 

It is apparent from the evidence that Thompson was the 
first to discover and put in practice the true method of eco- 
nomically burning wet fuels and obtaining from them better 
results than from equal quantities of dry fuels. In respect 
to the tanning business, tanners can by his inventions cer- 
tainly obtain all the heat they need by the use of no other 
fuel than their spent tan, wet from the leaches. The com- 
bined resistance by them to his patents is a tribute to the 
merits of his inventions. 

I have examined with care all the evidence taken in this 
case, and considered the views advanced by the counsel for 
the defendants, but I am unable to resist the conclusion that 
the plaintiffs have fully established their case. 

As to the point that the cause of action respecting the fur- 
nace at Albion a n the Northern District of New York, 
where that furnace is situated, the objection is one which 
may be voluntarily waived. The defendants in this case 
have waived it by not raising it in their answer. 

There must be a decree for the plaintiffs for a perpetual 
injunction and an account, with costs. 

Chas. N. Black, for Complainants. 

A. J. Todd and C. A. Seward, for Defendants. 








Fire Arm Patent, 
RENWICK et al. vs. PonD. 


This was a suit in equity, brought by E. 8S. Renwick, W 
C, Hicks, H. Smith, and D, B. Wesson against Chas. H. Pond’ 
for the alleged infringement of letters patent for an im- 
provement in fire arms, grantéd W. C, Hicks, March 10, 1857- 
and reissued a second time January 18,1870. 

The answer of the defendant sets up a prior description of 
the invention in the said patent to Smith and Wesson of the 
14th of February, 1854, and in a patent granted by the United 
States to George W. Morse, October 28, 1856; and also prior 
knowledge and use of the invention by various persons 
named. it also sets up that the invention had been, with the 
knowledge and consent of Hicks, in public use and on sale 
more than two years prior to the application by him fora 
patent therefor. It also sets up that the reissue of March 1, 
1870, was obtained by Hicks for the fraudulent purpose of 
enabling him to include therein matters of which he was not 
the original and first inventor, and that it includes such mat- 
ters, and that they, on the face of the patent, (especially in 
connection with the state of the art as it existed at the date 
of the original patent and subsequently), clearly appear to 
be different from the invention described and claimed in the 
original patent, and that the reissue is, therefore, void, 

It is insisted by the plantiff that the defendant has in- 
fringed the first three claims of the patent by selling fire 
arms manufactured by the Winchester Repeating Arms 
Company, of New Haven, Connecticut, containing the inven- 
tions covered by those claims. 

Judge Blatchford, in his decision, sustains the patent and 
says: 

There can be no doubt, on the evidence, that Hicks was 
the first person who devised a practical mechanism for certain- 
ly withdrawing a loaded cartridge from its chamber in a 
breech loading fire arm under all conditions, as well when its 
rim or flange has not been expanded by the blow of astriking - 
instrument as when it has been so expanded, by eff-cti 
such withdrawal through the engagement, within th. pork 
phery of such chamber, of a hook, actuated automatically, 
with a metallic flange forming part of the cartridge. In de- 
vising such mechanism, he made an important invention. 
Sometimes it is desired to withdraw the loaded cartridge 
without attempting to fire it. Before the invention of Hicks, 
the only certain means of doing so was to insert a rammer 
in the muzzle of the barrel of the fire arm and push the 
cartridge out through the breech end. This was dangerous, 
because liable to cause the cartridge to explode by striking 
its fulminate against the breech-closing piece. 

No such combination and a as that described in 
the patent to Hicks, and covered by his first three claims, to 
effect the result of withdrawing an unexpanded loaded 
cartridge, existed before his inveniion, The same com bina- 
tion and arrangement, operating in substantially the same 
way, to effect the same result, is found in the defendant’s fire 
arm. 

There is nothing to impeach the validity of the plaintiffs’ 
patent, and it is established that the defendant’s arm in 
fringes the first three claims. There must be a decree for 
the plaintiffs for an account in respect of such infringement, 
with costs. , 

E.. W: Stoughton and Geo. Gifford for Complainants. 

J. 8. Beach and Keller & B fer Defendant. 





Mereoric IRON FROM GREENLAND.—The iron had the 
appearance of gray pig iron, its fracture being partly leafy 
and partly granular; it had no action ona copper solution 
unless in contact with ordinary iron, when it became quickly 
covered with copper. The specific gravity was 582 at 20°C. 
Heated to redness, it evolved about one hundred times its 
volume of gas. The oxygen in it, determined by loss on 
heating ina current of dry hydrogen, was found to form 
11:09 per cent of its weight. An analysis showed: iron, 
80°64; nickel, 1:19; cobalt, 0°47; phosphorus, 0:15; sulphur, 
2°82; carbon, 3°69 ; oxygen 11°09; total, 100-05. 

ri 

Srasruity oF Dyxs.—Professor Chevreul has made an 
extended series of experiments on the stability of dyes im- 
parted to silk, more particularly damasks and fabrics used in 
furrishing. The bluecolors produced by indigo are fast and 
stable ; Prussian blue resists moderately the action of air and 
light, but not of soap; scarletsand carmines produced by 
eochineal and lac dye are fast ; the fastest yellows on silks are 
produced by weld. oe 


TE newly discovered Colorado silver ledge is reported to 
be sixty-three feet in width and five miles long, and produces 
$5,000 to the tun, more or less. 
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IMPROVED GRATE BARS AND BEARER. 

Our engravings illustrate anew form of grate which, it 
is claimed, is not only of unusual durability, but it also 
offers the advantage of a considerable saving in the cost of 
fuel. Fig. 1 showa a perspeciive view of the bars, of which 
a suitable number are joined together to form convenient 
sized sections. 

A is alongitudinal brace, to which are attached the trans- 
verse bridges, B B, of one of which an end view is shown in 
Fig. 2. The same illustration represents an end section of 
the barz, and the manner in which the latter are connected 
by the transverse blocks, C. It also will be noticed that the 
interstices or slots between the bars are widest at the bottom. 
The upper surface of the grate is corrugated, the object be- 
ing togive an equal amount of metal 
at every point, and thus obviate the 
warping due to unequal contraciion 
and expausion. There is also an- 
other and important advantage gained 
by this mode of construction. On 
the perfectly flat surface which would 
be afforded were the bars even on 
top, a thick layer of coal would easi- 
ly pack, and, formiog clinker, would 
make an air-tight coverizg, and thus 
effectually hinder the draft, This 
difficulty, it is claimed, is entirely 
avoided by the corrugations, which 
admit of a free circulation of air un- 
der the fuel, from the fact that there 
will alwars be portions of the bars— 
generally the lowest points of the 
curves—on which the coal will not 
directly rest, so that open spaces will 
be formed, through which air can 
pass. Moreover, the irregular sur- 
face serves as a guide to the fireman 
to inform him, in cleaning the fire, 
when his slice bar has reached the 
grate. The shape of the interstices between the bars, to 
which attention was directed above, is favorable to the ready 
passage of the ashes, while it aids in preventing clogging 
by clinker or otherwise. 

The ends of the bars are open and beveled as shown, the 
points of the extremities of twocontiguous sections meeting 
on the upper surface of the bearer, This construction, as 
will be more clearly apprehended when considered in con- 
nection with the form of the bearer, by affording open ends, 
admits of a free circulation, and also prevents the bars from 
warping, and thus becoming useless before they are half 
worn out. 

Fig. 3 represents a side view of a bearer on which the sec- 
tions of grate rest. Figs. 4 and 5 are respectively longitudi- 
nal and vertical sections of the same. The bearer consists of 
two parallel bars pierced with a number of circular openings 
and connected together by transverse pieces, D D. The ap- 
pliance is, therefore, in fact,a frame which, from the small 
amount of metal it contains, opposes but slight resistance to 
the passage of the draft. It is evident that a prominent 
merit of this invention is the ingenious combination of the 
hollow bearer and open ends of the sections of bars, so that 
the part of the grate which, in ordinary use, is the most lia- 
ble to become packed and difficult to keep clean, is here as 
free and as clear as any other portion. A uniform circula- 
tion of air is consequently afforded through the entire length 
of the grate, and also a transverse current through the open 
supports on the under side. 

The device, we are informed, has been thoroughly tested 
for a considerable period of time, during which a continuous 
fire has been maintained, The result of a year’s experiment 
at the Jersey City water works, at Belleville, N. J., was a 
direct saving of ten per cent in cost of both fuel and grates. 
Other testimonials appear to substantiate fally the claims ad- 
vanced, 

Three patents (two dated Aug. 2 and Nov. 1, 1870) have been 
granted on this invention: one for the bearer and two for 
the bars. Further information may be obtained, by letter 
or therwise, of the inventor, Mr. William Kearney, engineer, 
Jersey City water works, Belleville, N. J. 


Railroad Accidents, 

During the month of September last, there were seventy rail- 
way accidents in this country, frora causes as follows: Unex- 
plaiaed, 16; by cattle, 5; by misplaced switches, 2; by spread- 
ing of rails,3; by broken axles, 2; by open draw, 1; by 
broken beam, 1; by defective rail, 1; by fallen rock,1; by 
rail removed for repairs,1; by running through switch, 1; 
by breaking train in two,1; by broken tire, 1. Collisions; 
Head collisions, 13; rear collisions, 11; unexplained, 3; cross- 
ing collision, 1; boiler explosions, 2; broken bridge, 1; fire, 
1; broken car wheel. 1; total, 70. 

These seventy train accidents caused the death of 22 and 
more or less severe injury of 100 persons. By the collisions 
19 were killed and 69 injured by the head collisions alone. 
In the 37 derailments, one person was killed and 28 injured, 
and in 24 out of the 37 of these accidents, no one was hurt. 
The other two persons killed lost their lives by the breaking of 
a bridge, by which also two of the other three wounded per- 
sas were hurt, the other suffering from a boiler explosion. 


I< 
Salt Production in Portugal. 

The sea salt works of Portugal are very extensive, and pro- 
duce annually 250,000 tuns of a salt which is in great request. 
The centers of the manufacture are Setubal, Lisbon, Aveiro, 
and Algarve. The arrangement of the salines at Setubal is 
very simple. They form a vast reservoir 24 to 5 acres in extent, 
divided into squares of 400 to 650 feet in surface, and 8 inches 
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deep, separated from each other by roads 3} feet wide, and 
al] communicating with a main reservoir destined to store up 
the sea water. The water is admitted directly into these 
square tanks, where it evaporates and deposits its salt with- 
out any previous concentration or purification. In autumn, 
the water is allowed to flow in so as to cover the entire salt 
marsh to the depth of 20 inches. In spring the water evapor- 
atez, and in the month of June the separation roads appear 
above the surface. The tanks are then cleaned out and are 
then left to themselves, and recharged from time to time 
with new supplies of water. 

Under the influence of the northeast winds which prevail at 
this season, the evaporation is very rapid, and after about 








twenty days each tank is covered with a layer of salt nearly 
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KEARNEY’S GRATE BARS AND BEARER. 


two inches thick and almost dry. Thisisthe first crop. The 
salt is collected, sea water is introduced anew into the reser- 
voirs, and twenty days afterwards a second crop of from a 
half to one inch in thicknessis gathered. But this is not 
evaporated to dryness, and the salt is covered with nearly an 
inch of mother liquor, which is left behind on gathering the 
salt, If the season is favorable a third crop is attempted, and 
in September the marsh is flooded over for the winter. This 
process is repeated each year without any modification. 
<a>sdbeGee 
FETTA’S IMPROVED WAGON WHEEL. 











The invention illustrated herewith consists in a new method 
of constructing wheels for vehicles, by which greater strength 
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and a more secure fastening together of parts is obtained. 
The hub isa single piece of cast metal recessed to receive 
the lining, of Babbitt metal or other non-frictional material, 
which forms a bearing for the axle. In Fig. 1,a sectional 
and perspective view of the general arrangements is repre- 
sented. A is the axle bearing, grooved as shown at B, in 
order to furnish a reservoir for the lubricating substance. On 
the hub are two circumferential flanges, C and D, which are 
connected by a series of ribs, E, made in double wedge shape, 
as shown in Fig. 2. The tenons of the spokes, F F, having 
their sides tapered radially, fit in the divisions made by the 
ribs, E, and reach nearly to the metal at the bottom of the 
mortises, where they come in close contact with each other, 
forming the arch around the hub. 

In Fig. 1, it will be noticed that the space at the bottom 
of the mortise, measured in the direction of the axis of the 
hub, is greater than atthe top. This permits the tenon to be 
firmly wedged in place by slitting its lower end and inserting 
a wedge,G. The spoke is then driven, and the butt end of 
the wedge, coming in contact with the bottom of the mortise, 
is forced in, causing the tenon to spread and fit tightly, so 
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that all danger of the spoke becoming loosened, thro 
shrinkage of the wood or other cause, is prevented, ie 
ed Aug. 27, 1872. For information relative to the furnishing 
of castings, sale of rights, etc., address the inventor, Mr. H. 
H. Fetta, Richmond Malleable Iron Works, Richmond, Ind, 
> -i>o aa 
Alcohol from Sawdust, 

Into an ordinary steam boiler, heated by means of steam, 
were introduced 9 cwts. of very wet sawdust, 10°7 cwts. of 
hydrochloric acid (sp. gr.—=1°18), and 30 cwts.of water; after 
eleven hours’ boiling, there was formed 19°67 per cent of 
grape sugar. The acid was next saturated with chalk, so ag 
to leave in the liquid only a small quantity (} degree by Lu- 
dersdorf’s acid areometer); when the saccharine liquid was 
cooled down to 30°, yeast was added, 
and the fermentation finished in twen. 
ty-four hours. By distillation there 
ware obtained 26°5 liters of alcohol of 
50 per cent at 15°, quite free from any 
smell of turpentine, and of excellent 
taste. It appears that the preparation 
of alcohol from sawdust may be suc- 
cessfully carried on industrially when 
it is precisely ascertained what degree 
of dilution of acid is required, and how 
long the liquid has to be boiled. When 
all the cellulose present in sawdust 
might be converted into sugar, 50 kil- 
ogrammes of the former substance 
would yield, after fermentation, 12 
liters of alcohol at 50 per cent.—W. 
Zetterlund. 











Action of Salis of Lime upon a 
Decoction' of Cochineal,. 


A black colored carminate of lime 
is obtained by treating carminic acid 
or a decoction of cochineal with a so- 
lution of bicarbonate of lime, whereby 
an abundant precipitate is formed, which is insoluble in wa- 
ter and alcohol, and yields with lime water a violet-colored 
basic carminate of lime; while, when the black carminate is 
heated along with a solution of neutral acetate of lead, there 
is formed a bluish violet-colored carminate of lead. It is 
necessary to employ, in these reactions, lime salts quite free 
from iron, because the decoction of cochineal is precipitated 
by the salts of that metal, yielding with it black colored com- 
pounds. It appears that the action of salts of lime upon 
cochineal is so characteristic that it may be used as a test for 
lime; the author states that several commercially sold pro- 
ducts, such as glue and starch, for instance, which have been 
prepared with water, containing lime salts are colored black 
by a decoction of cochineal. 


Fine Wire Cloth. 

Would any ordinary person conceive it possible that brass 
and copper wire could be woven of so fine a mesh that the 
number of perforations, or holes as they are technically called, 
exceeds 19,000 in a square inch of surface? Such, however, 
is proved to be possible; and, moreover, these perforations 
are so regular and uniform that they may be readily counted 
by a magnifier of small power. Fine meshes such as these 
are seldom used by paper manufacturers, but chemists occa- 
sionally sift their impalpable powders through them ; indeed, 
they are exhibited more as curiosities, to show the extreme- 
ly fine threads of wire which may be woven, rather than for 
the use to which they are put by ordinary manufacturers. 

The chief meshes of woven wire used in the manufacture 
of paper are comprised between those of 2,300 and 6,400 
holes to the square inch. Brass webs of these meshes are 
woven in lengths of 30 or 40 feet, ranging between 4 and 10 
feet wide; they are finished by joining their ends together so 
as to make endlegs bands, and are then ready for use on the 
paper machine asa band of “ paper machine wire.” Seve- 
ral of these paper wires are exhibited by Mr. Potter of Bar. 
bican, London, at the International Exhibition ; some suita- 
ble for machines on which coarse browns are made, others 
for making fine writing paper, and the rest of fine mesh 
adapted to meet the requirements of thin tissue and cigarette 
paper makers. Mr. Potter also exhibits paper molds water- 
marked for the hand made process, millboard molds of a new 
and improved kind, specimens illustrative of the methods 
adopted for making watermarks, and various models of larger 
machines connected with paper manufacture.—Chemical Re- 
view. 
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FIREPROOF PAINT FOR WoopworkK.—Owing to the fact 
that waterglass is gradually dissolved out of the wood, while 
chloride of zinc is volatile at the temperature where wood 
ignites, the author, F. Sieburger, proposes the following: 
Two coats of a hot saturated solution of 8 parts alum and 
1 part ferrous sulphate are first applied and allowed to dry. 
The third coat is a dilute solution of ferrous sulphate into 
which white potter’s clay is stirred until it has the consist- 
ency of good water colors. Another method is toapply hot 
glue water as long as it is absorbed into the pores of the 
wood, A thick coat of boiled glue is then applied, and, while 
fresh, is dusted over with a powder composed of 1 part sul- 
phur, 1 part ocher of clay, and 6 parts ferrous sulphate. 

2 pe 

A CORRESPONDENT of the Philadelphia Photographer 
strongly recommends the following as the best retouching 
varnish he has ever seen: Spirits of turpentine, 1 ounce; 
balsam of fir,4 drops. With a small tuft of clean cotton, 
just moisten the surface of any previously varnished negative, 
and, when dry, it is ready for any grade of penci), Try it, 





and you will be pleased with the result, 











NovEMBER 9, 1872.] 


Scientific American, 





295 


























Srientitic American. 
MUNN & CO., Editors and Proprietors. 


37 PARK ROW, NEW YORK 


—_—— 


NO. 


0. D. MUNN. A. E, BEACH. 








ee ee 





TE mR Ma =. . 
One copy, one year - . 
One copy, six months - - . 


‘en copies, one year, each $2 50 as 
CLUB RATES {3 Over + 29 mone year, on 2s 508 


TO BE HAD AT ALL THE aEWe. DEPOTS, 








VOL. XXVIL., No. 19. [NEw Series.] Twenty-cighth Year. 





NEW YORK,SATURDAY, NOVEMBER 9, 1872. 








Contents: 
Cilustrated articles are marked with an asterisk. ) 


















Alcohol from sawdust............. 294| Motion, transmission of............ 292 
Answers to correspondents........ 298| New ks one Publications pocess 300 
Aurora borealis, the............++« 295| Notes and queries............sse00 298 
Birds, uae tertiary “ond post-ter- Railroad osoden LLL MAREE 2H 
ogéblhecbnctbocoutecccsqanbes 289) Patent decisions of the courts.... 293 
Bleaching salts, new process o.. 293) Patented in Ep gg by Ameri- 
Business and personal - 27 cans, inventions 300 
Canals, steam on the 295| Patents, extension of.... 2 
Chinese funeral in New cereny, ‘a. 289| Patents, official list of.. . 299 
Cocbipeal, action of lime on...... 294| Patents, recent Americ . 
Disinfectants .......0.+--eseeess0se0 eign doasercogesoveccsocceveccecose 298 
Electricity, physiological effects priests ify: Joseph piiiudinbnesnneceens 288 
Goctarcesel. coesdaguesascotanen lier, Mr. Jaeger’s........... 292 
Evaporation, the molecular phe- ion industrial progress in..... 295 
NOMENON Of......c0.seeececeeees alt production in Portugal....... 204 
Fireproof paint.....-.......--+.ees and practical informa- 








Force ot witch hazel capsules.. 
Garden, the fruit 






































Gas wells, American...... 287 

Graphoty ping .........ccscceseceses 

*Grate bars ana bearer 294 . 291 

Gunpowder magazines, fireproof. 22 »steam pump, the Special......... 287 

Gun, the Whitworth bieech- = Steamship race, a.. 2 
ing odegevedscedsonpectesecs Stoves, 

“Homes, cheap country » 291 Theology vs. 

Horse epidemic, a fearful....... ° aon stick, th 

*Hotbed frames, cosponwere eean 2 arnish for wood, Pnncseseiaen 290 

Japan asa we nation........... 288 wren the ironsmith, Samuel... 289 

Lightning, sheet.............. eel, improved WAgon.......... 294 

Lightning, = killed by Wild pigeon roost, &.............+ 237 

Metallic printing..........+-cserees Wire ClOTK, BNE. ....cccccece cccccece 294 





PUBLISHERS’ CARD TO ADVERTISERS. 





About the 11th of November we shall publish aspxzcraL edition of 50,00 
copies of the SCIENTIFIC AMERICAN, which will be mailed in separate wrap- 
pers and the postage prepaid to every post office in the United States, Can- 
ada and adjoining provinces. 

It is intended that a copy of the paper shall reach the principal manufac- 

urers, workers in lumber and iron, railroad shops, and the works of other 
mechanical and chemical industries in the United States. Advertisements 
will be taken for this extra edition on the same terms as in the regular issue, 
namely, 7% cents a line inside, and $1.00 a line on last page. A few notices, in 
the Business and Personal column, not exceeding four lines in length, will 
be inserted at $1.50 aline. This affords an unusually favorable opportunity 
for advertisers to reach a class of persons not accessible in the ordinary 
channels of advertising. The names have been selected with care, and the 
publishers guarantee the number issued to be full 50,000; the postage on 
these copies, which is one thousand dollars, will be prepaid, thus insuring 
the prompt forwarding of the papers to their destination. 

Advertisers will bear in mind that this announcement is for a Special 
Edition which is to be circulated gratuitously among non-subscribers, and 
that the same advertisements which appear in the regular edition, if ordered 
in the extra, will be seen by entirely different persons. Applications for 


space should be made immediately. Address 
MUNN & CO., PUBLISHERS. 








THE MOLECULAR PHENOMENA OF EVAPORATION. 


A correspondent writes from Tennessee to ask us : “ Why 
is not all the water in a steam boiler converted into steam at 
once? Might it not be possible for such an event to occur 
under certain circumstances ?” Our readers, if desirous of 
obtaining a solution of the question, will find all the informa- 
tion required in back volumes of the SCIENTIFIC AMERICAN, 
under the head of “ Mechanical Equivalent of Heat and 
Evaporation ;” but it may be useful to make here a reswmé 
that will give satisfaction to our correspondent and will afford 
information to those who are unable to look it up for them- 
selves, 

The labors of scientific men, in the field of experimental 
investigation, have shown, as we have often had occasion to 
state, that heat and mechanical energy can both be measured 
by similar effects, can be converted, the one into the other, 
and that they have definite and well known quantitative rela- 
tions to each other. One pound of water requires an amount 
of heat to be communicated to it, for each degree Fahrenheit 
that its temperature is raised, which is equivalent in energy 
to the mechanical action required to raise 772 pounds one 
foot high. In other words, as usually expressed, a thermal 
unit has a mechanical equivalent of 772 foot pounds. The 
combustion of a pound of coal liberates an amount of heat 
which, although variable, may be taken, with good fuel, as 
equal to about 13,000 thermal units.* The evaporation of a 
pound of water from, say, 60° Fahrenheit and at 75 pounds 
pressure, requires the expenditure of 260 units of heat to 
raise it to the temperature of 320° Fahrenheit, which is its 
boiling point; and then, before it can be compelled to ex- 
pand into steam of 75 pounds pressure, an amount of work 
must be done which demands the expenditure of 891 addi- 
tional thermal units, equivalent to the enormous quantity in 
mechanical work of 697,852 foot pounds, enough to raise 
over three tuns to the hight of 100 feet. We then havea 


“Report of Committee on Steam Boiler Trials; American Lustitute, 1871. 











pound of steam at a pressure, as indicated by the steam 
gage, of 75 pounds per square inch and occupying a volume 
measuring a trifle over five cubic feet. The evaporation of 
steam of 150 pounds pressure would require about one per 
centum more heat than has just been estimated, and a pound 
of it would occupy about three cubic feet. A moment’s cal- 
culation will show that a pound of our fuel is capable of de- 
veloping heat enough to evaporate about 11 pounds of water 
from 60° Fahrenheit, but, in practice, a considerable propor- 
tion is invariably wasted, and an evaporation of 8 pounds 
into dry steam is an unusually good result. 

If, then, a pound of fuel is burned under an ordinary 
steam boiler, not more than about 8 pounds of water can be 
vaporized, for the simple reason that the fuel only supplies 
just heat enough to evaporate that amount; and if the fuel 
occupies one minute in combustion, the boiler can only de- 
liver eight pounds of steam per minute. If the supply of 
heat is cut off, the evaporation of the water ceases at once; 
if the heat is supplied rapidly, steam is made rapidly, and 
is always ata rate precisely proportioned to the rate at which 
heat is applied. We can conceive of no circumstances under 
which the fuel can supply sufficient heat to evaporate all the 
water in a steam boiler in any very short space of time, pee 


ee ee EE Oe 
INDUSTRIAL PROGRESS IN RUSSIA, 


Next to our own country, there is no nation in the world 
that gives evidence of such rapid progress in industrial mat- 
ters as Russia, Her mechanical and metallurgical interests 
are almost daily developing, and new means of utilizing her 
great resources are constantly coming into existence. The 
correspondence of the Brussels Chronique de Industrie in- 
forms us of a gigantic establishment recently founded by 
MM. Struve Brothers, situated near the city of Kolom, which, 
it is stated, rivals in magnitude the finest workshops of Eng- 
land or Belgium. It has been in operation but five years, and 
is at present engaged in the manufacture of iron bridges and 
railroad freight cars, though recently locomotives and pass- 
enger coaches have also been produced. At times during the 
year just past, the works employed 4,000 hands, at wages of 
from one rouble (78 cents) and one rouble and a half per day for 
ordinary operatives to three roubles forforemen. The fuel used 
is Torbane mineral, the anthracite of the country and coke; 
the blasting and melting apparatus was obtained from Eng- 
land, To give an idea of the importance of the establishment 
we may add that since its foundation it has completed 3,000 
cars; and since it has begun the manufacture, 79 locomotives 
have left its shops. 


a. 


THE AURORA BOREALIS, 


On the evening of the 14th of October, a magnificent dis- 
play of the aurora borealis was visible in many parts of the 
United States. In New York city, the suffusion of the sky 
began with the coming of darkness, and at eight o’clock the 
north threw out a brilliant belt of rose light that mounted to 
the zenith and deepened in color till over the city a belt of 
richest crimson seemed suspended, For hours this tint, va- 
rying in intensity from the faintest blush to the most brilliant 
carnation, and moving from north to east by gradual pulsa- 
tions, rested in the heavens, At eleven o’clock the north- 
western horizon sent forth shafts of a steel blue light and of 
a white light, sheeny like quicksilver, that tremulously darted 
directly overhead, while the intermediate space between these 
shafts and the ruddy eastern section of the sky seemed shut 
out from us by a pale green curtain, that rose and fell at in- 
tervals, and that had for its floor a horizontal line of dun col- 
ored cloud edged with gold. 

At one period, the glare that lit up the heavens was so 
brilliant that one of our local fire companies became convinced 
that an extensive conflagration was in progress, and conse- 
quently rushed tumultuously to put it out. The only result 
of this enthusiastic performance was, we learn, the demolish- 
ing of a horse car, with which the heavy hose cart collided. 

A correspondent in Westville, N. J., informs us that, at the 
time the phenomenon first appeared in that locality, about 
half past six, P. M., the sky was over two thirds clouded, and 
the auroras, which at times were very brilliant, appeared to 
be at least two hundred feet lower than the clouds. 

The enterprising scientist who writes up auroras for the 
Herald will now doubtless propound a new theory. He has 
already advanced two ideas, as striking as they are ingenious- 
ly novel, The first is that the zodiacal lights are due to the 
reflection of the rays of the sun on minute ice crystals in the 
upper strata of the atmosphere ; and the second, that the light 
is caused by a similar reflection of the above mentioned lumi- 
nary on the ice fields of Labrador. Our witty contemporary, 
the Commercial Advertiser, sarcastically dissents from the 
“ Heralds Aurora Borealist,” as it terms the philosopher, and 
proposes for his consideration the theory that the aurora is 
not due tothe causes he suggests, but to the phosphorescent 
glare of the immense heaps of decaying mackerel situated 
somewhere in Upper Canada. 

Oe ae oe 
STEAM ON THE CANALS. 

Another new canal boat, a candidate for the $100,000 
prize, named the William Baxter, has recently made some 
successful trips on the Erie Canal. This boat exhibits no 
special peculiarities of construction or propulsion. She is 
fitted with a pair of ordinary screw propellers, which are 
operated by Mr. Baxter's new steam engine. It is upon the 
economy resulting from the use of this engine that the in. 
ventor relies to obtain that advantage, over horse power in 
the propulsion of canal boats, which alone is what the prize 
law calls for. The boat has made trips from Buffalo to New 
York and back, carrying some 200 tuns of freight on 10 tuns 
of coal for the round trip. Total steam expenses, 124 cents 











per mile. Towage by horse power costs 85 cents per mile, 





The parties interested in the Baxter are reported to be so 
well gatisfied with the success of the present boat that they 
intend to put a fleet of fifteen or twenty of them en the Erie 
Canal, on the opening of navigation in 1873. 
i 
A FEARFUL HORSE EPIDEMIC. 

A virulent epidemic disease has broken out among the 
borses, which within the past few days has spread with such 
alarming rapidity as to create a well-founded apprehension 
lest it prove a formidable pestilence throughout the entire 
country. The disorder first appeared in Toronto, Canada, 
where it reached such a hight as to necessitate the stoppage 
of all business depending upon drayage and the running of 
the public conveyances. From that city, the infection spread 
to Montreal and Ottawa on one side, and to Western New 
York on the other, appearing at Buffalo and Niagara Falls, 
and within three days breaking out in Rochester. Thence 
its march can be distinctly traced to the eastward to Albany 
and Troy, and thence southward along the banks of the 
Hudson, until, at the time of writing, it is causing terrible 
havoc among the horses of New York city. 

The disease is termed by veterinary surgeons “ Epizootic 
influenza ;’ but no cause has been assigned for its sudden 
appearance. The early symptoms are a light hacking cough 
and general dullness, with an indisposition to move, cold 
ears and legs, with a watery discharge from the nostrils. At 
first, the nasal membrane is pale; but, as the disease advan- 
ces, it becomes highly colored, and the mucous flow changes 
to a greenish or yellow color, the pulse becoming more rapid. 
The malady is-common to horses of every class, those care- 
fully attended in private stables becoming affected as quickly 
as the animals in the street cars and stages. 

There seems to be little difference of opinion as to the 
proper course of treatment to be pursued. We select the 
following prescriptions as vouched for by the best veterinary 
authorities. As soon as the disease appears, place the animal 
in a well ventilated stall, blanket him thoroughly and give 
warm mashes, allowing perfect rest. Wash the entire stable 
with a solution of carbolic acid or with carbolic or cresylic 
soap, and sprinkle chloride of lime freely around every 
morning. The food should be laxative and mingled with 
water. Bran, with a little oats and a moderate quantity of 
hay, may be given. Administer the following prescription: 
Nitrate of potash, 14 oz.; tartarized antimony, 1} 0z.; digi- 
talis,40z. Pulverize all together and make 12 powders— 
give one every morning and evening. Should the disease be 
light, omit the digitalis. If the throat seems very sore, rub 
upon it a liniment composed of a mixture of 14 oz. linseed 
oil; 1} oz, turpentine; 1 oz. liquor ammonia fort. Tar, dis- 
solved in fluid extract of belladonna, is in some cases used as 
a substitute for the first mentioned remedy. So long as the 
disease is confined to the larynx there is little danger; but 
should it descend to the lungs—which will be indicated by 
the continued standing up of the animal, cold extremities, 
and labored breathing—a half pound of mustard should be 
mixed with two ounces of turpentine and water to the con- 
sistency of thick cream, and the mixture rubbed well in be- 
hind the fore legs and over the region of the lungs. The 
legs should be bandaged, if cold. If the pulse should be 
over fifty-five per minute, 15 drops of Flemmiog’s tincture of 
aconite should be given every two hours; and if the breath- 
ing still continues labored and the pulse grows more rapid, 
apply the mustard again and give 1} drams of calomel for 
two mornings. 

This treatment is, in substance, that practiced in nearly 
all the large stables of the city. Tar seems in many cases to 
be a favorite remedy, and is given in different forms. Tay- 
lor’s compound, manufactured by the Manhattan Feed Mill 
Company, is used by some, and is regarded as an excellent 
preventive. It looks like meal, and has a salty taste; not 
being posted as to its ingredients, we are unable to vouch for 
its value. 

We advise all in whose sections of the country the pesti- 
lence has not yet appeared to lose no time in preparing for 
it, by cleansing and disinfecting their stables as above stated, 
and by exposing their animals as little as possible to the in- 
clemency of the weather. The seed of disease once planted, 
it spreads with astonishing rapidity. No less than seven 
thousand horses were stricken in this city within twenty-four 
hours. Happily, but few cases have been fatal; nor is it be 
lieved that the malady will be productive of great mortality 
if promptly met. Still, its attacks are very injurious, inca- 
pacitating the animal for work for a considerable period of 
time, and, in many instances, rendering him -permanently 
useless, 





a A 
THEOLOGY V5. SCIENCE. 

The observations recently given by us under the above 

heading have so far served the purpose intended, namely, to 

direct general attention to this most important subject, and 

to elicit responses both of assent and dissent, specimens of 

which we have published. 

As we expected and hoped, the religious press is now taking 
the matter up; and in the different organs of the many con- 
flicting orthodox sects, into which, alas! this Christian com- 
munity is divided, we are overhauled more or less severely, 
according to the degree of importance which the individual 
editors accord to common sense and reason. The Lutheran 
Standard, published in Columbus, Ohio, in a lengthy article 
entitled “ Oppositions of Science, So-called,” bewails the fact 
that “ times have changed and Science has become haughty 
and arrogant,” and that “ reason usurps the place of faith,” 
and further, that “the abuse of Science has brought it into 
contempt, and men of superior abilities, who believe in the 
Lord, decline to labor in a field which is largely occupied by 





self-sufficient scoffers at Divine revelation, Thus the domain 
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into the hands of infidels,” etc. And then the editor uses the 
following remarkable sentence: “In a late number of the 
SCIENTIFIC AMERICAN, the editor, mistaking a certain species 
of theology which admits of sense and reason as a criterion in 
matters of faith for Christian theology proper, exultingly 
alleges that whenever science and theology have occupied 
antagonistic ground, the former has triumphed, while theolo- 
gians had to give in, and acknowledge, however reluctantly, 
these triumphs.” (The italics are ours.) 

We are here informed that we were mistaken if we sup 
posed that Christian theology proper recognizes the author- 
ity of sense and reason as a criterion in matters of faith, that 
it is only a certain species of theology which is guilty of such 
s criminal theory, and that thus the primary cause of our 
erroneous conclusions in that we recognize the claims of com- 
mon sense and reason as a criterion of what we have to be- 
lieve. Now we take the liberty to ask our theological critic: 
How are we to know which are the genuine Divine revela 
tions which we mast believe, if we are forbidden the use of 
sense and reason? How are we to decide in our choice be 
tween the bible, Talmud, Mormon Bible, Koran, Sendavesta 
or the writings of Confucius or Zoroaster, which all claim to 
be direct Divine revelation? How are we to decide which 
version of the Bible must be our guide? How are we 
to decide between Romanism and orthodox Lutheranism, 
which both reject sense and reasou? What will guide us in 
the intricate labyrinth of mutually conflicting Christian sects, 
so as to find the truth? 

The very same page, on which science and its advocates are 
overhauled by our ultra orthodox Latheran critic, contains a 
remarkable revelation of another kind, namely, that the Lu- 
theran church is now split up into two sects, at war with one 
another. Dr, Seiss, one of the warmest supporters of council 
circles, calls the members of the Lutheran synod of Missouri, 
Ohio, Wisconsin, [llinois, Minnesota, etc., “ poor impotent 
imbeciles, fascinated by the wiles of crafty and politic men, 
who only seek the extension of the filthy and polluted wor- 
ship of themselves.” The editor of the Lutheran Standard 
(our critic), who belongs to the thus abused Synod, does not 
relish a treatment of this sort; and by way of a revenge, 
among other counter accusations, he answers thus: “Dr. Seiss 
for years has been poisoning the flock of Christ with General 
Synod heresies. Has he ever publicly atoned for the sins 
thus publicly committed? His old General Synod liturgy is 
still published as before. , His attention has beeo 
called te the Calvinistic heresies in his book called Holy 
Types; but has he ever seen fit to inform the church that 
those heresies shall be expunged in future editions of the 
book ?’” etc., etc. In the same article, we are informed that 
the Lutheran pastor Stephan induced 707 persons to follow 
him from Germany to oar western wilds, which they. did, hus. 
bands forsaking their wives, parents their children and o.ce 
cersa; that they trusted him with al] their property, which he 
equandered in debauchery, leaving them to perish; and then 
they deposed and banished him. 

If scientists are accused of arrogance in believing that 
common sense and reason are Divine gifts which it is sinfal 
to despise, and that the wonders of Nature are an unquestion- 
able Divine revelation of the power and wisdom of the Crea 
tor, what is the word which we must apply in censure of the 
class of men who, having such records of their own, deny 
the value of the greatest gifts of God to man, his sense and 
reason, by which alone he is above the brute: a class of men 
who, after all, try to use this same sense and reason to prove 
the necessity of adopting a written revelation for our guide 
in faith, despising the created revelation of the glorious Uni- 
verse ? 





I 
EXTENSION OF PATENTS--THE ACOOUNTS. 


Applications for the extension of patents often fail from 
mere ignorance or inadvertence as to what is required in 
the accounts of receipts and disbursements. Every one is 
aware that the patentee must furnish a statement of what 
he has received by means of the invention, and what he has 
expended upon it, in order to satisfy the Commissioner that 
he has not been sufficiently remunerated. He must embrace 
what he has obtained for royalties, if he has given licenses; 
what his profits have been, if he has manufactured under the 
patent; aud what he has collected for damages on account 
of infringements. Ali the profits which he has derived from 
the invention, from whatever source, should be included, even 
though obtained in foreign countries, On the other hand, he 
may charge the expenses attendant upon experimenting and 
on perfecting the invention, on obtaining his patent, and upon 
introducing into public use, 

This is apparently plain, but it sometimes happens that 
the same mistak» is fallen into asin ascertaining the value 
of an imvention. Instead of furnishing the Commissioner 
with deta from which he can form an independeut opinion of 
his own as to what has been realized, the petitioner presents 
mere estimates as to what has been expended, and what has 
been obtained in return, and makes oath in general terms to 
correctness of the estimate. 

If he has been engaged, for instance, in manufacturing and 
selling his productions, he frequently designates a certain 
proportion of his gains as being “ manufacturer’s profits,” and 
the rest as profits due to the invention. He supplies no 
means of determining whether the sum set down as “ manu- 
facturer’s profits,” isa just proportion or not, It is true 
that this is a difficalt thing to ascertain; so difficult that in 
England, the Board which grants extensions have declined 
to enter into the calculation, and have charged the inventor 
with all he has made over the expense of manufacturing. 
The practice of our Patent Office has not been entirely uniform 
on this point. Where the patentee had given no license, 





his own hands, a pretty decided intimation was dropped 
that he ought to be‘charged with all his profits as due to the 
invention. In other cases, an applicant has been allowed to 
deduct something for manufacturer’s profits, where no such 
refusal to license appeared. Where the patentee has not 
only manufactured himself but has allowed others to do so 
on paying him a royalty, the royalty has been considered as 
a fair measure of what he has realized from the invention 
on a corresponding amount of business transacted by himself. 
More frequently, no such standard can well be obtained. 
However difficult it becomes to divide the gains in such cases, 
it cannot be expected that the patentee should be permitted 
to determine the question, or that the Commissioner should 
adopt his opinion, without having any information from other 
sources. The applicant may be able, for instance, to show 
how much other manufacturers of similar articles have been 
in the way of making from their business. This way consti- 
tutes a fair criterion by which to ascertain how much should 
be deducted from the entire gains asthe regular profits of 
carrying on such an art, leaving the remainder to be set 
down as derived from the invention. This will afford some 
idea of the preparation which should be made under such 
circumstances. Other methods of arriving at the result will 
frequently be found. 

It is quite common that the patentee has made several 
inventions relating to the same machine, and that they have 
all been patented and carried on by him together. It becomes 
necessary then to divide'the profits which have been made 
between the several patents, in order to decide whether the 
one for which an extension was asked, has been adequately 
remunerated. But it is quite unusual] to send in any evidence 
as to the comparative importance and value of the several 
inventions, so that the fair proportion of profits to be credited 
to the one in question can be ascertained. Sometimes the 
petitioner divides their profits equally among al] of them, 
without assigning any reason for so doing, or so much as 
giving an assurance that the invention under consideration 
would only average in value with the rest. In one instance, 
where the inventions covered by three patents were all used 
in the construction of an article, only one fourth of the net 
gains was credited to the patent for which an extension was 
asked. In view of the difficulty which frequently exists, of 
arriving at any such apportionment in a way that shall inspire 
confidence in its accuracy, very great indulgence has been 
shown to the suitors on this point. But the applicant, who 
shall show that he has endeavored to supply all the inform- 
ation in his power, and all the means he has of forming an 
intelligent estimate,may justly expect tomeet with a more 
favorable consideration thanone who manifests no such 
disposition to aid the Office in its inquiries. 

Those whodeal in similar articles are frequently able to 
tell, to some extent, how much each improvement on a ma- 
cbine adds tothe expense of producing it, and how much 
more it will bring in market in consequence, or, on the other 
hand, how much it diminishes the cost of manufacturing it. 
From these and other like circumstances, seme conclusions 
can be formed as to the comparative worth of each. The 
testimony of such witnesses might be obtained and laid before 
the Commissioner. It should embrace not merely their esti- 
mates, but the circumstances on which their estimates are 
founded. This is suggested as an illustration of the course 
to ve pursued, 

For it must be understood that there is no rule which 
requires such evidence, or restricts the applicant to any 
particular proof on these points. All thatis asked by the 
Office is that there should be some testimony from which it 
can frame an intelligent opinion of its own, one which has 
been formed in view of what is shown to exist, without rely- 
ing upon the mere naked opinions of those who are under no 
responsibility for them. The Commissioner is responsible ; 
the public trust to his judgment, and has a right to the best 
exercise of that judgment, founded on the facts, and not on 
the views of othera. HETH. 


rr 
SCIENTIFIC AND PRACTICAL INFORMATION, 


RESONANT FLAMES, 


M. Planeth, says Les Mondes, has found that if a flame 
burning in the open air be approached to a vibratory tuning 
fork, the sound of the latter is considerably increased, as if 
it were placed in contact with the box of a stringed instru- 
ment. The sound acquires its greatest intensity when the 
flame is placed between the two branches of the fork. This 
phenomenon is believed to be analogous to the singing flame, 
only, in such case, it is the flame that excites the vibratory 
movement of the tube in order to place itself in similar syn- 
chronous vibrations ; while,in the above mentioned instance, 
it is the fork that gives the tone and the flame takes up vi- 
bration in unison. 

ANTISEPTIC PROPERTIES AND PHYSIOLOGICAL ACTION OF 
SILICATE OF SODA (WATER GLASS). 


MM. Rabuteau and Papillon have called the attention of 
the French Academy to the influence of the silicate of soda 
on alcoholic fermentation, that of urine, milk, and the action 
which gives rise te the essence of bitter almonds. Silicate 
of soda, like borax, in a certain quantity hinders all manifes- 
tation of the agents which produce putrefaction; while, be- 
ing much more energetic than borax, a smaller amount is re- 
quired to produce the desired effect. On the superior ani- 
mals, the silicate exereises a poisonous action much more pro- 
nounced than that of borax, Two grammes of borax will 
not kill a dog; one gramme of silicate carries sure death. 
The substance, in brief, from its nature is of peculiar value 
in suppressing the development of the infectious or virulent 





germs to which*s large number of diseases may be traced. 
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SOLAR EXPLOSIONS AND MAGNETIC TEMPESTS., 
The Astronomer Royal of the Greenwich Observatory in 
England communicates to Les Mondes the following: “In a 
recent number of the Comptes Rendus, I find a paper by Fa- 
ther Secchi regarding a remarkable explosion on the limb of 
the sun, visible in Rome for about three hours on the after. 
noon of July7. Now a magnetic tempest manifested it- 
self at Greenwich at five o’clock on precisely the same day. 
The indications commenced suddenly and with 
force, acting upon the magnetic instruments in a direction of 
nearly northeast and southwest. The perturbations contin- 
ued, diminishing by degrees, until the evening of July 9, 
and, during a part of the time, were accompanied by an au- 
rora. 

Though not wishing to commit myself on the question as 
to the connection which may exist between the solar explo- 
sion and the terrestrial magnetic storm, I have noticed that 
if there be such connection, the transmission of influence 
from the sun to the earth ought to occupy about 2 hours and 
20 minutes, or somewhat longer, in case Father Secchi did 
not see the explosion at the precise moment of its commence. 
ment. If this point is established, it will be an important 
cosmic fact. In any case, the notification of this apparent 
retardation may direct the attention of observers of similar 
phenomena in the future toward a new element for interpre- 
tation.” 


THE ACTION OF CHARCOAL AND OF IRON AT A RED HEAT 
ON CARBONIC ACID. 


M. Dumas, in a note of experiments communicated to the 
Academy of Sciences, draws the following conclusions: That 
carbonic acid absolutely dry, passing over charcoal entirely 
free from hydrogen, is converted, at a bright red heat, into 
carbonic oxide; that if the charcoal is in excess, the carbonic 
acid disappears entirely, and is replaced by perfectly pure 
carbonic oxide. Charcoal, to whatever degree it be heated, 
retains either hydrogen or water, from which it can only be 
freed by the prolonged action of chlorine at a red heat. 
Charcoal which has not been submitted to the treatment by 
chlorine, when used to convert carbonic acid into carbonic 
oxide, always yields a gas accompanied by traces of hydro- 
gen. A slow current of dry carbonic acid is partially con- 
verted by iron, heated toa bright red heat, into carbonic ox- 
ide, a considerable proportion of carbonic acid, however, re- 
maining unaltered or undergoing regeneration. 


A DREDGING SHIP VOYAGE, 


A dredging vessel, built in England for the government of 
the Argentine Republic, has safely crossed the ocean and ar- 
rived in Buenos Ayres from London after e 45 days passage, 
by way of Madeira. This is the first instance of a ship of 
this kind accomplishing so long a journey by her own motive 
power. The vessel has twin screws, is 157 feet long, and is 
what is termed in this country a “double ender,” that is, 
she will sail equally well ahead or astern. She is at present 
engaged in dredging the harbor of Buenos Ayres. 
THE STRONGEST DERRICK IN THE WORLD. 

A great floating derrick has been built for the Department 
of Docks of this city by Mr. Isaac Newton, assistant to Gen- 
eral McClellan, the engineer of the department. It is con- 
structed for the purpose of transporting and laying under 
water the huge blocks of artificial stone or béon which 
form the lower part of the river wall which is to surround 
the water front of the city. The dimensions of the machine 
are as follows: float, 77 feet long, 66 feet wide, by 13 feet 
deep. Length of hoisting boom, 63 feet,3 inches. Length of 
back boom, 50 feet 3 inches. Length from end to end of 
booms, 110 feet and 6 inches, and hight from bottom of float 
to top of king post, 127 feet three inches. Lifting power, 100 
tuns. 

There are several excellent points in its construction, 
among which may be mentioned a novel arrangement of the 
wire grip on the back boom, spreading the strain over a large 
section of the traversing circle. All the machinery is placed 
on the float under the tower, the operating levers being 
brought to the platform thirty-five feet above the deck, so 
that the engineer has full view of the load that is being 
handled. 


HINTS FOR USING THE CALLAUD BATTERY, 


In using the Callaud battery for telegraphic purposes, it 
often happens that the connecting wires are eaten off by 
its energetic action, The remedy, says the Telegrapher, 
is to attach the wire at the bottom of the copper plate, and 
have gutta percha to protect it all the way down to its lowest 
point. When oil is used on the surface of this battery to 
prevent evaporation, the zincs may be readily cleaned, of the 
deposit of black oxide with which the oil combines, by 
dipping them in a solution of caustic soda and water and 
scrubbing with a common battery brush. It is a good plan 
in telegraph offices to place the Callaud locals in a case with 
shelves and glass doors, on the walls of the room some four 
or five feet from the floor, in order that they may always be 
in plain sight, 


GERMAN TELEGRAPH 8TATISTICS. 


At the end of last year, there were in Prussia alone 3,385 
German miles of telegraphs, with 11,396 miles of wire, 1,180 
stations belonging to the State, and 1,485 belonging to rail- 
ways. 4,956 officials are employed. In 1871, 5,218 887 do 
mestic, 2,846,176 foreign, and 32,641 official messages were 
forwarded. The receipts were 2,500,007 thalers, showing 
profit over expenditures of 80,469 thalers. The Telegrapher 
adds that the Prussian telegraphs, like those of all other 
States of Germany, are now all and worked 
for account of the empire, forming « separate branch of the 


. 
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CADMIUM, TIN, AND LEAD. 


A remarkable coincidence, between cadmium, tin, and lead, 
has been noticed by Dr. Schenck, in that the same total quan- 
tity of caloric is required to bring an equivalent of either 
body from a temperature of —273° C., which is assumed as 
that of absolute absence of heat, to a state of fusion. 


UTILIZATION OF TIN SCRAPS. 


A corporation known as the Manhattan Metal and Chemi- 
cal Company has recently been formed in this city for the 
working of a chemical process for the recovery of valuable 
material from tin clippings. The process, which has been 
lately patented, is as follows: The tin scraps are first treated 
with hydrochloric acid of 20° Baumé until the bath is ex- 
hausted ; two or three per cent of nitric acid and about one 
and a half per cent (of the amount of hydrochloric acid) of 
chlorate of potash is then added, which in a measure regen- 
erates the bath, so that 500 pounds of hydrochloric acid is 
found sufficient to treat one tun of scraps. About 1,200 Ibs. 
of clippings are placed in a drum which revolves successive- 
ly in several vats or tanks charged with the liquors used in 
the process, being transported from one to the other on an 
elevated tramway. The first vat contains hydrochloric acid. 
The tin being dissolved, the drum is inserted in the second 
vat, which is filled with water, and then allowed to rotate 
for a few minutes. A second washing in water follows in 
order that the iron scraps may be completely freed from acid, 
and finally the drum is plunged in a weak solution of silicate 
of soda, which forms a coating over the scrap iron and pre- 
vents its rusting. The time required to treat one charge 
averages about one hour and fifteen minutes. The tin is 
precipitated by spelter in a metallic form ready for melting, 
while there remains in solution chloride of zinc and chloride 
of iron, which are valuable for the preparation of paint, as 
disinfectants, or for the preservation of timber. The esti. 
mates of the company show a gain as follows:—From one 
tun of 2,000 pounds tin scrap, there will be obtained 1,800 
pounds best refined scrap iron, $36.00,.100 pounds pure 
metallic tin, $35.00, 50 gallons chloride of zinc and iron, 29° 
Baumé, $12.50. Total, $83.50. The total cost of chemicals, 
labor, fuel, etc. , $29.05, leaves a net profit of $54.45 per tun. 


PROTECTING PLANTS FROM FROST. 


Gardeners in this country have for a long time practiced 
the art of protecting plants in autumn from the withering ef- 
fects of frost, by building fires at night in the vicinity and 
to the windward of the flower beds. The smoke and rarefied 
air is found to be a pretty sure protection against the de- 
struction by cold weather. At a recent congress of vinegrow- 
ers in the south of France, discussion was had on the subject 
of protecting vines from frost, and several practical experi- 
ments were made, the result of which was the recommenda- 
tion of the smoke process as producing the most satisfactory 
effect. The mode of producing the smoke was as follows: 
Iron vessels, containing a preparation principally of tar, hav- 
ing been disposed at intervals over the vineyards, were set 
fire to, and produced thick clouds, which hovered over the 
land and spread for miles around. 


RESULTS OF VIBRATIONS IN LIQUIDS. 


The resistance of liquids destroys with great rapidity any 
movement of vibration which submerged bodies may possess 
A cord thus placed gives a subdued sound of short duration, 
of which the musical tone is difficult to appreciate, 

The precise determination of the nodal points is a matter 
of considerable difficulty when the cord is covered by the 
liquid, especially if observed by the naked eye. In order to 
render the nodes clearly visible, M. Gripon, ia Les Mondes, 
says: “I cause an electric current to pass through the cord 
ro that hydrogen is generated from the decomposition of the 
surrounding water. A platinum wire placed in the fluid 
serves as a positive electrode. By causing the cord to vi- 
brate, bubbles of hydrogen detach themselves therefrom 
and describe in the liquid small ellipses, of which the axes 
diminish in size according as a node is approached. These 
bubbles form two contiguous spindles, of which the common 
summit marks the nodal point. The general result of these 
experiments is that the distance of the consecutive nodes, or 
the length of acord or of a rod which makes a determinate 
number of vibrations, is less in liquids than in air.” 


§ WATER NOT AN ELECTROLYTE. 


Bourgoin has investigated this subject experimentally, and 

has proved that water is not itself an electrolyte. His ap- 
paratus consists of a cell divided into two equal compart. 
ments by an impermeable septum, which septum is pierced 
with an opening so minute as to prevent any mixing of the 
liquids ‘on its two sides, while yet it allows the passage of 
the current. The cell is so arranged that the gases evolved 
from the electrodes may be collected and measured. Both 
compartments are filled with water acidulated with sulphuric 
acid, and the current is passed for a given time, the hydrogen 
being collected. By analysis after the experiment is con- 
cluded, it is found that in the positive compartment the acid 
has increased in amount by a certain quantity, 2, while in the 
negative, it is diminished by the same amount. But this 
quantity of acid can furnish only a third of the hydrogen 
obtained. It is therefore certain that it is not H, 80, which 
is decomposed, but H, SO, + (H,0), or H, 80,. The cur- 
rent therefore decomposes a definite compound, H, 80, ; and 
H, 80, —(SO,+0,)+ H,. 

This hypothesis is proved by experiment, as it is found 
that the ratio of the acid decomposed to the hydrogen evolved 
is always that above given, which would not in all probabil- 
ity be the case were the acid and water separately electro. 
lyzed. Moreover, an acid of the constitution H, SO, has 
been rendered probable by the maximum contraction observed 


In the case of nitric acid, the action of the current appears to 
be upon the group N,O,(H,0),, a body conceded to exist. 
Crystallized oxalic acid, when in solution,is electrolyzed 
alone, water taking no part. The hydrogen disengaged cor- 
responds to the equation C,H,0, (H,0), — (C,0,+0,)+ 
(H,);. As only carbonic dioxide is set free at the positive 
electrode, it must be that the oxygen evolved reacts upon 
and destroys another portion of the acid. The quantity of 
the acid destroyed, therefore, should be much greater at the 
positive than the negative electrode, for the 


acid destroyed is te at N electrode. Bycarrent1 molecule. 
By current 1 is 
(2) at P electrode. ; By oxygen 2 es 


Experimentally this is supported; the loss of acid at the 
positive electrode is exactly three times greater than at the 
negative. 

Again, in electrolyzing formic acid, only carbonic dioxide is 
disengaged at the positive electrode. The current acts on 
the acid only thus; 

Positive electrode. Negative electrode. 
(CH,0,).—= (C,H,0, + 0) + » 
and then at tae positive the further reactions occur, C,H,O, 
+0—CO,+CH,0,. On this hypothesis, if a represent the 
amount of acid electrolyzed, the loss will be nothing at the 
; at the negative electrode. 
periment shows that there is no loss of acid at the positive 
electrode,and hence the hypothesis is true. The same gene- 
ral results were obtained in the electrolysis of alkalies and 
salts. Bourgoin concludes that “ water is not decomposed by 
the electric current, which plays the part of a solvent only.” 
> 

Pocket SrPEcTRoOscoPE.—M. Hofmann has perfected a very 
convenient formof spectroscope that can be carried in the 
waistcoat pocket, and is yet capable of really wonderful 
effects, considering its diminutive size, producing a large and 
brilliant spectrum, the violet rays of which extend far beyond 
the line G. It has lens of rock crystal, with perfectly flat 
parallel faces at each end to keep out all particles of dust, 
etc, The organ of dispersion and analysis is a compound 
prismoid formed of three alternating prisms, one, of the 
most powerfully dispersive flint glass that can be procured, 
between two reversed prisms of crown, the angles being 
specially and skilfully arranged. The combination is com- 
pleted by an ordinary compound doublet lens, of suitable 
focal] jlength. 
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THE Rev. M. J. Berkeley describes, in the Gardener’s Chroni- 
cle, a very remarkable instance of luminosity in fungi. It 
occurred in the mycelium of an unknown species growing on 
a trunk of spruce or larch, and was so powerful as to make 
a perfect blaze of white Jight in the track where the trunk 
had been dragged, and vividly illuminating everything in 
contact with it. It gave almost light enough to read the 
time on the face of a watch, and continued for three days. 

a 

THe Brighton aquarium has lately received two pairs of 
beautiful specimens of the Paradise or Peacock fish. These 
fish came first from China, and have been acclimatized by M. 
Carbonnier, the great pisciculturist of Paris; they are very 
lovely little creatures. Some of their habits are singular; 
thus M. Carbonnier states that “as the eggs are laid, the 
male carries them away in his mouth, and deposits them in 
a nest which he builds for them. He will not allow the 
female to come anywhere near the nest, and if she ventures 
to approach, he swings himself round and drives her away.” 

nt a 

On the 15th of April, a very violent volcanic eruption took 
place from the volcano Merapi in Java, which had been qviet 
since 1863. Great destruction of lives and property occurred, 
many villages being totally destroyed. The outburst was en- 
tirely unexpected, and the showers of stones and ashes and 
the streams of lava were very destructive. At Solo and 
other places, the showers of ashes lasted for three days, and 
it became so dark that the lamps had to be lit. By the last 
accounts, some 200 dead bodies had been found on one side of 
the volcano. 














TO INVESTORS. 


To those who have funds to invest in large or small amounts, or who wish 
to increase their income from means already invested in other less profita- 
ble securities, we recommend, after full investigation, the Seven-Thirty 
Gold Bonds of the Northern Pacific Railroad Company. Bearing seven and 
three-tenths per cent. gold interest, (equal now to 6 currency,) and sold 
at par, they yield an income considerably more than one-third greater than 
U.S. 5-20’s. They are Coupon and Registered, the lowest denomination 
being $100, the highest, $10,000. 

Nearly one-third of the Main Line of the Road will be completed and in 
operation with a large business the present season. All the property and 
rights of the Company, including a most valuable Land Grant, averaging 
about 23,000 acres per mile of road, are pledged as security for the first 
mortgage bonds now offered. 

All marketable stocks and bonds are received in exchange at current 
prices. Descriptive pamphlets and maps, showing Route of road, Vonnec- 
tions, Tributary Country, &c., will be furnished on application. 

JAY COOKE & CO., 
New York, PHILADELPHIA AND WASHINGTON. 








COPIES OF PATENTS. 

Persons desiring any patent issued from 1836 to November 26, 1867, oan be 
supplied with official copies at a reasonable cost, the price depending 
upon the extent of drawings and length of specification. 

Any patent issued since November 27, 1867, at which time the Patent Ot- 
fice commenced printing the drawings and specifications, may be had by 
remitting to this office $1. 

A copy of the claims of any patent fesued since 1836 will be furnished 
for $1, 

When ordering copies, please to remit for the same as above, and stat 
name of patentee, title of invention, and date of patent. 





when one molecule of H, 80, and two of water are mixed, 


Address Munn & €o., Patent Solicitors, 37 Park Row, New York city. 


Facts for the Ladies.—Mrs. M. L. Thomas, Middletown. N. ¥., bes 
used in dress-making nearly every machine invented, and finds Wheeler & 
Wilson’s Lock-Stitch the only one fit for women's use for ease of operation, 
simplicity of make, and beauty of work, See the new Improvements and 
Woods’ Lock-Stitch Ripper. 


Business aud Personal. : 


The Charge for Insertion under this head is One Doilar a Line. If the Notices 
exceed Four Lines, One Dollar and a Half per Line will be charged. 











Complete Water Gauge for $4. Holland & Cody, 8 Gold 8t. 


A first class Mechanical Engineer and draftsman is open to 
a1 engagement. See advertisement on page WO. 

Engine and Speed Lathes of superior quality, with hardened 
Steel bearings, just finished at the Washburn Shop, connected with the 
Technical Institute, Worcester, Mass. 

Wanted—The address of Shot Gun Barrel Manufacturers. 
Address Box 250, Seneca Falls, N. ¥. 

Large and well lighted Rooms to rent, with Steam Power for 
manufacturing purposes. Apply to the Allen Works, cor. of Jay and 
Plymouth 8ts., Brooklyn, between Catherine and Bridge St. Ferries. 

Ransom Syphon Condenser at Fair American Institute. “ Be 
sure and see it." 

Wanted—To purchase a small Steam Tug. Address R, F. 
Learned, Natchez, Miss. 

For Sale, Car Wheel Press—and McKenzie Blower, in fine 
order. Address Mansfield Machine Works, Mansfield, Ohio. 

Hand Lathes. C. F. Richardson, Athol Depot, Mass. 

I will Remove and prevent Scale in any Steam Boiler or 
make no charge. Engineer's Supplies. Geo. W. Lord, Philadelphia, Pa. 
Soluble Glass, Water Glass, Liquid Quartz, Silicates of Soda 
and Potash for Conerete Cements, Fire and Waterproofing, manufactared 

by L. & J. W. Feuchtwanger, Chemists, 55 Cedar 8t., New York. 

Oxide of Manganese, highest test, from our own mines, for 
Steel manufacturing, Patent Dryer, Paints and Glass, at lowest prices, by 
L. & J. W. Feuchtwanger, 55 Cedar 8t., New York. 

Absolutely the best protection against Fire—Babcock Extin . 
guisher. F. W. Farwell, Secretary, 407 Broadway, New York. 

Wanted—Circulars of Makers of Wooden Pumps. 
Newberry, 8. C. 

Hydraulic Jacks and Presses—Second Hand Plug Tobacco 
Machinery. Address £. Lyon, 470 Grand 8t., New York. 

Steel Castings “To Pattern,” from ten pounds upward, can 
be forged and tempered. Address Collins & Co., No, 212 Water &t.. N.Y. 

Gatling guns, that fire 400 shots per minute, with a range of 
over 1,000 yards, and which weigh only 125 pouads, are now belmg made at 
Colt’s Armory, Hartford, Conn. 

For 15 in. Swing Engine Lathes, address Star Tool Com- 
pany, Providence, R. I. 

Machinists ; Illustrated Catalogue of all kinds of small Tools 
and Materials sent free. Goodnow & Wightman, 23 Cornhill, Boston, Mass 

Manufacturers of Machinery, or any patented article which 
they desire to introduce inte the New York market, will find a c:pabie 
agent, with the best of references, by addressing 8. C. Mill, 5t Courtlandt 
Street, New York. 

Ashcroft’s Original Steam Gauge, best and cheapest in the 
market. Address E. H. Ashcroft, Sudbury 8t., Boston, Masa, 

Heydrick’s Traction Engine and Steam Plow, capable of as- 
cending grades of 1 foot in 8 with perfect ease. The Patent Right for the 
Southern States for sale. Address W.H.H. Heydrick,Chestnut Rill,Phiis. 

The Berryman Steam Trap excels all others. The best is 
always the cheapest. Address I. B. Davis & Co., Hartford, Cona. 

Wanted—Copper, Brass, Tea Lead, and Turnings from all 
parts of the United States and Canada. Duplaine & Reeves, 760 South 
Broad Street, Philadelphia, Pa. 

The Berryman Heater and Regulator for Steam Bojlers—No. 
one using Steam Boilers can afford to be without them. I. B. Davis & Co. 

T. R. Bailey & Vail, Lockport, N. Y., Manf. @auge Lathes. 

Peck’s Patent Drop Press. For circulars, address the sole 
manufacturers, Milo, Peck & Co., New Haven, Ct. 

Dickinson’s Patent Shaped Diamond Carbon Points and Ad- 
justable Holder for dressing emery wheels, grindstones, etc. See Scientific 
American, July % and Noy. 2 1869. 64 Nassau st., New York. 

Brown’s Pipe Tongs—Manufactured exclusively .by Ash. 
croft, Sudbury 8t., Boston, Mass. 

American Boiler Powder Co , Box 797, Pittsburgh, Pa., make 
the only safe,sure,and cheap remedy for ‘Scaly Boilers.’ Orders solicited. 

Gear Wheels for Models. Illustrated Price List free. Also 
Materials of all kinds. Goodnow & Wightman, 23 Cornhill, Boston, Mass. 

Windmills : Get the best. A.P.Brown & Co.,61 Park Place,N.Y. 


Ashcroft’s Self-Testing Steam Gauge can be tested without 
removing it from its position. 

The Berryman Manf. Co. make a specialty of the economy 
and safety in working Steam Boilers. 1. B. Davis & Co., Hartford,Conn. 

Williamson’s Road Steamer and Steam Plow, with Rubber 
Tires. Address D. D. Williamson, 32 Broadway, N. Y., or Bx 1809, ‘ 

Belting as is Belting—Best Philadelphia Oak Tanned. C. W. 
Arny, 901 and 308 Cherry Street, Philadelphia, Pa, 

Boynton’s Lightning Saws. The genuine $500 challenge. 
Will eut five times as fast asanax, A 5 feot cross cut and buck saw, $6. 
E. M, Boynton, 8 Beekman Street, New York, Sole Proprietor. 


For Steam Fire Engines, address R. J. Gould, Newark, N. J, 

Brown’s Coalyard Quarry & Contractors’ Apparatus for hoisting 

and conveying material by iron cable. W. D. Andrews & Bro. 414 Water et.N. ¥. 

Better than the Best—Davis’ Patent Recording Steam Gauge. 
Simple and cheap.. New York Steam Gange Co. , 46 Cortiandt 8t., N.Y. 

For Solid Wrought-iron Beams, etc , see advertisement.. Ad- 
dress Union Iron Mills, Pittsburgh, Pa. , for lithograph, etc. 

For hand fire engines,address Rumsey & Co.,Seneca Falls,N.Y. 
All kinds of Presses and Dies. Bliss & Williams, successors 
to Mays & Bliss, 118 to 122 Plymouth St., Brooklyn. Send for Ca alogue. 
Mining, Wrecking, Pumping, Drainage, or Irrigating Machin- 
ery, for sale or rent. See advertisement, Andrew's Patent, inside page. 
Presses, Dies & all can tools. Ferracute Mch Wks,Bridgeton,N.J. 


F, Moon, 





Also 2-Spindle axial Drills, for Castors, Serew and Trank Pulleys, &c. 
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( We present herewith a series of inquiries embracing a variety of topics of 
greater or less general interest. The questions are simple, it is true, but we 
prefer to elicit practical answers trom our readers. 








1.—VaLvVE Jornts.— What will make a good joint under a 
false valve seat of a steam engine ?--Z. A. C. 


2.—PRESERVING SHINGLEs.—I have about 17,500 square 
feet of cedar shingle on a roof of a building which is a hollow square, of 
which two sides never see the sun. They never hai anything on them. 
What is the best lasting and cheapest wash, paint, or mixture to preserve 
the shingles ?—W. E. F. 

38.—WATERPROOF Pastse.—How can I make a paste that 
will be suitable for pasting direct!-ns for use to a painted board, and not 
be effected by moisturs?—L. B. 


4.—Resrorine Looxrne GLasses.—I would like to know 
if a looking glass plate of which the amalgam is damaged can be restored. 
The mercury seems to be separated from the tin foil, and lays between the 
foil and the plate like dust. Is there any solution that can be put on the 
back side, or how can it be done ?—H. B., of Wis. 


5.—Sawine Srock LuMBER.—What power will it take to 
drive sixteen 90 inch 12 gang circular saws through six inch stock at the rate 
of 36 feet per minute. There are 18 teeth in each saw. The saws rua at 900 
revolutions per minute. What size and how wide a belt is required?—W. 
B.N. 

6.—A Sprine oF WATER AS A BAROMETER.— What is the 
cause of water turning blue whenever there is s prospect of rain,and be- 
coming clear again as soon as the weather is clear? The water is the best 
l ever drank in my life. I bave used it for three months at one time and 
two months at another time for drinking, cooking, and washing, and it is 
excelleat for all these purposes.—T. C. H. 

7.—GEOMETRICAL PROBLEM.— Will some one send a solu- 
tion of the following problem? Within any triangle, to draw three circles, 


the circumference of each of which shall touch two of the sides of the tri- 
angle and also the circumference of each of the other two circles.—J. 8.E. 


Buswers to Correspoudents. 


SPECIAL NOTE.— This column ie designed for the general interest and in 
struction of our readers, not for gratuitous replies to questions of a 
purely business or personal nature. We will publish such inquiries 
however, when paid for as advertisements at $1°00 a line, under the head 
Y “ Business and Fersonai.” 

ALL reference to back numbers muat be by volume and page. 


To C. F., of O.-The casting of platinum is a very trouble 
some process, requiring much chemical knowledge. The method was 
discovered by Wollaston, and is described in Milier’s “ Elements of Inor- 
ganic Chemistry.” 

To C. F., of O.--The specific gravity of copper is about 8°93; 
nickel, 8°83; platinum, 21°5; freestone, 2-14. For tables, refer to any cyclo- 
pedis. 




















Are the different shades of bronze on builders’ hardware pro- 
duced by » batteryor by dipping? Answer; It is generally done by the 
sppliestion of a species of paint or varnish, containing bronze powder, to 
the fron. 


J. T., of Colorado, asks :—Which is the cheapest process for 
roaking oxygen ges? Also the amount of chloride of lime and of protoxide 
of cobalt, required to make 100 eubic feet ofoxygen? Answer: The cheap- 
est process at present in vogue for producing oxygen is that of Tessie du 
Motay, now carried on in New York city at the works of the New York 
Oxygen Gas Company. It consists in subjecting manganese to heat in 
combination with steam, whereby the oxygen is liberated. The mangan- 
ates are then by directing air upon them, and are thus used 
over and over. process of Mallet, which is supposed to be still cheap- 
er, consisting in the separation of the oxygen ‘rom the nitrogen of the at- 
mosphere by passing air through water, has not as yet come into practical 
use. An easy, comparatively cheap,and very commonly used mode of 
producing oxygen on 4 small scale is toheat in aretort chlorate of potash, 
mixed with a little black oxide of manganese. You will require about 
12 Ibs. of cobalt and the same amount of lime salts to make 100 cubic feet 
of oxygen. 

H. J. P., ssys:—Can you inform me if the manzfacture of 
iiuminating gas from paraffiu is a success? Does it give as good a light 
as that made from coal? Is it wore expensive than coal gas? Do you 
know of any objections in using ur manufacturing it? The interests of a 
smart western town are involved in the above questions. Answer: Good 
iiaminating gas can be made from paraffin. The light is as good as that 
from coal. The only objection to the use of paraffin for gas purposes is 
ite cost. In most places it is dearer than coal. 


© T. 8. says:—In a conversation a few days ago,a gentle- 
man remarked that any person can use a patented article or machine in 
his business, provided he constracts the machine himself. In doing so, 
does he not infringe on the rights of the patentee? Answer: He does.— 
And cannot ihe patentee prevent any party using his invention without 
compensation ? Answer: Hecan. No person has the right to make, or 
use, or sell s patented article, whether for private purposes or otherwise, 
without the consent of the patentee. 


B. F. H., says:—To settle a disputed point I wish to ask if, 
in the application of springs or clock work to the running of a sewing 
machine, there is as much actual power expended in the winding up of the 
tprings as would be expended in running the same machine in the ordi- 
nary way by foot. Is is understood that in the winding of the springs ad- 
vantage may be taken of the lever or any other mechanical power. An- 
swer; The same amouat of power would be expended in winding the 
springs to drive the sewing machine, as in operating the machine by the 
foot and treadie in the usual way. The use of a lever would not diminish 
the expenditure of power. Levers, springs, etc., in such cases, are simply 
tools or conveniences for the application of the power. 


Tae BREAKING STRAIN OF CYLINDRICAL BorLeRs.—R. C., in 
commenting on Mr. Bakewell’s letter on page 244,current volume, suggests 
that « strong casing be made, semicircular in shape on one side and flat 
on the other, and as the pressure would be much greater on the curved 
than on the flat side, such a vessel could be used as a motor. The propo- 
sition is not more abeurd than many that we have received; but R. C. 
must surely be aware that Mr. Bakewell’s statement is that the bursting 
strain of the whole boiler is as the semi- circumference and not as the diam- 
eter, and not that there is more pressure on one part of a boiler than on 
anotber. BH. C. also errs in calling his motor # perpetual motion. Whence 
does ho propose to get bis steam ? 





Srientific Awerican. 


PERFORATION OF PostaGE Stamps.—A reader asks: “ How 
was itdone? To understand this process, the reader must imagine two 
cylinders placed horizontally above each other,” SOLENTIFIO AMERICAN, 
Oct. 12,1872. Well, I have tried my imagination to the utmost, turned 
my brains over and over, stoodon my feet and on my head, and still I 

cannot imagine the “ two eylinders” into 

such a position; and consequently I can- 
not “ understand the process.”’ Will the 
writer furnish a diagram of this curious 
relative position of the cylinders, and 
Messrs Editors, will you print it, for the 
use of the world? Answer: To assist our 
correspondent and others who, like him, 
may have “ turned their brains,” we here 
give a sketch of the perforating cylinders 
and sheet of stamps passing through them. 

This is not intended as an exact representation of the machine; but it is 

sufficient to give the general idea. 


Sire or Driving WHEELS.—In answer to C. T., query 11, 
page 234, I would say that practically there is no more liability to slip 
during the back stroke than during the fore stroke, as the maximum 
power of one piston is exerted at the point at which the other is at the 
dead center, thus equalizing all the variations through which the recipro- 
cating parts of a steam engine pass.—J. T. N., of N. Y. 


GRINDING LENSES.—To G, A. B., query 3, page 249.—Lenses, 
after being nipped to the circular form with a pair of pliers, are rough 
ground within a cast iron shell (the wooden pattern of which has been 
turned to the curve desired) with sand and water; they are then ground 
under a brass tool of the correct form with the various sizes of emery and 
polished with putty powder on a woolen cloth stretched over the same 
tool.—A. H. N., of N. ¥. 


PoLisHiIne STEEL.—To E., query 4, page 249.—Steel is pol- 
ished with fine emery, and finished with crocus. Ifthe work issmall, you 
may polish with washed crocus on a piece of pewter.—A. H. N., of N. Y. 


DextRin Pasts.—To H. A. H. G., query 5, page 249.—Put a 
drop ot carbolic acid or a few drops of alcohol in your dextrin, and you 
will have no more trouble.—A. H. N., of N. ¥. 


Kriuine InsEects.—To P., query 10, page 249.—Put your in- 
sects in a box with a hole, through which you can introduce smoke or the 
fumes of burning sulphur.—A. H. N., of N. Y. 


PRESERVING InsECTS.—To P., query 9, page 249.—Try glyc- 
erin.—A. H. N.,of N. ¥. 


REVOLUTION OF THE EARTH.—To A. F. M., query 8, page 
202. —The effect of moving matter from the equator to the poles would be 
to render the earth of a more cylindrical shape, with a diameter less than 
the present one. Hence, in order to overcome the attraction of the sun 
(which remains the same), it must retain its present centrifugal force, 
which can be done only by an increased number of revolutions. Exam- 
ple: Of two tops, of the same weight, that which is of the greatest equa- 
torial diameter will retain ite perpendicular with fewer revolutions per 
minute.—A. W. L., of Obio. 

Kriuine InsEcts.—To P., query 10, page 249.—The best way 
to kill the small insects is to use sulphuric ether; but you can kill the bee- 
tles better by dipping them in boiling water.—H. W. U., of Wis. 


DEXTRIN PasTe.—H. A. H. G., query 5, page 249, may add 
to his paste fifteen grains of carbolic acid, and five drops oil of cloves to 
each half pint, and so prevent its fermenting.—E. H. H., of Mass. 


Curnine BLappERS.—J. H. T., query 7, page 249, may paint 
his putty bladders with a dilute solution of corrosive sublimate and car- 
bolic acid, thickened with a little four. This will require care, as it is 
poisonous.—E. H. H., of Mass. 


PRESERVING InsECTS.—P., query 9, page 249, may use either 
of the following solutions, all of which are used for preserving various 
objects of entomology for the microscope: Glycerin one part, water two 
parts; one part wood naphtha to eight water: one part alum to sixteen 
water; #@ saturated solution of sulphate of zinc; twenty-five drops creo- 
sote in a wine glass of water: bay salt 4 ounces, alum 2 ounces, corrosive 
sublimate 4 grains, water 2 quarts.—E. H. H., of Mass. 


Kriuine Insects.—Query 10, page 249.—Place in chloroform, 
or bisulphide of carbon ; neither will injure the colors.—E. H. H., of Mass. 


TROUBLE WITH TOMATOES.—To P., query 13, page 249.— 
They have doubtless fermented.—E. H. H., of Mass. 


Quartz Giass.—To P., query 14, page 249.—The quartz may 
be so insensible to heat; but when lime, soda, or oxide of lead are added, 
the mixture will fuse and form another chemical compound, namely, glass. 
—E. H. H., of Mass. 


Kriu1ne Insects.—To P., query 10, page 249.—Put the in- 
sects for five seconds in common benzine; they will be killed and not 
be spoiled at all.—F. G. V., of Mo. 

CuEaP Microscorpes.—I do not agree with §8., of Mass., 
in his answer on page 250, wherein he says that nothing less than fifty 
dollars will buy a microscope worth having. For ten or twelve dollars a 
compound achromatic microscope, that performs well, can be purchased. 
J. W. W. can buy an achromatic object glass, French make, for five or 
six dollars, that gives three powers by separating the combinations, and 
with an eye piece, costing three and one half dollars, an instrument can be 
constructed giving magnifying powers all the way from about 40 to 150 
diameters. I have several of the French object glasses, costing from five 
to ten dollars, and they are of excellent quality.—A. F. K., of R. I. 


Borer ScALE.—To E., query 10, page 217.—It is well known 
by engineers, and it ought to be by steam users, that the patent anti-in- 
crustators, although very effective in some cases, are not always adapted 
to the peculiar character of the water used, or rather of the chemicals 
held in solution therein. Potatoes, bran, sal soda, tan bark, slippery elm, 
and various other substances are used with move or less success in differ- 
ent localities, and many engine men make it a point to experiment with 
everything they can bear of until they find some ore or more articles 
which answer their purpose. But in the generality of cases, there is a far 
better and more scientific method of avoiding scale, namely: By removing 
its chemical constituents from the water before it is fed to the boiler. 
This is accomplished by passing the feed water through a lime extracting 
or purifying heater, in which it is raised to the boiling point and the de- 
posit made upon removable shelves which are readily cleaned. There are 
several of these apparatus in the market,and I have no doubt that E.’s 
difficulty will entirely disappear with their use.—C. H. F., of N. Y. 


MECHANICAL DRawine.—To 8. J. L., query 6, page 202.— 
From some years experience and observation, I can say that a first class 
draftsman and designer will need a good English education, including 
algebra and geometry, and as much knowledge of the natural sciences and 
laws of physics as he canacquire. His mind ought to be trained to think 
accurately and quickly, and this discipline is obtained partly by careful 
habits of study and thought, and partly by actual practice in theart. Un- 
less one has had unusual facilities for observation and the study of ma- 
chinery in the course of construction, a regular apprenticeship in some 
good shop is absolutely essential. A course of engineering ina polytech- 
nic school never made a good designer, and it is an acknowledged fact 
that our best engineers are, or have been, practical mechanics. In this 
way and in no other, can they acquire an intimate knowledge of all the 
processes of construction and the little practical details that make per- 
fection of design. An “ artistic’ draftsman does not amount to much in 
this matter-of-fact age, unless he adds to fineness of execution, careful 
and thorough working up of details. Last, but not least, he must have 








| an unmistakable taste for his profession. —C, H. F., of N. ¥; 
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FREAKS OF BOILERS.—Query 5, page 217.—This query can- 
not be answered from the data given. If the sheets mentioned were ex- 
posed directly to the fire in the fu , either a deposit collected rapidly 
from the water, or the fireman did not understand his business ; or perhaps 
the sheets were too thick. Uneven firing will often “ bay” sheets directly 
over the hottest part of the fire. There is obviously some good reason 
for such a rapid destruction of the metal, which an expert ought readily 
to detect_upon an examination.—C. H. F., of N. Y. 


Saw Mr. QuERIEs.—To P. P, 8., query 4, page 185.—In an- 
swer to your first question: 270 inches water will be required. To the 
second: 70 revolutions. To the third: There is a feed derrick which is 
what you need. Four changes of feed can be made almost instantaneous. 
ly, and “ gigging” back can be done without stopping the saw. All this is 
done by friction. But you cannot drive, successfully, a 5 feet saw 900 or 
1,000 revolutions per minute. If you could, and had power to back it, you 
would be able to saw about 50,000 feet lumber in 12hours. A 5% feet saw 
run properly, should saw some 10,000 or 12,000 feet of lumber per 12 hours, 
You had better change the proportion of the proposed wheel. If you do 
not know how much water you need, you can hardly be expected to know 
what proportions are best.—R. B.O., of N. Y. 


Becent American and foreign Patents. 


Onder this heading we shall publish weekly notes of some of the more promi- 
nent home and foreign patents. 

















TOLL TakeR.—Wm, W. McCauley, Fancy Farm, Ky.—The inventior con- 
sists in combining with the ordinary wheel attachment, provided with as 
many buckets as there are fractions, of which the desired toll section forms 
one, an intermediate ratchet that is carried by the wheel and operates the 
feed spout. 

PILE SAWING ATTACHMENT FOR BoaTs.—Henry Vogler, Baltimore, Md.— 
The invention consists in providing a pile saw shaft with one removable 
bearing and a detachable cap on the other so that it can be speedily re. 
versed to cut off pile either at top or bottom, also in a new mode of giving 
adjustment to the saw shaft by means of a bearing threaded on the outside 
and working in a suitable female screw; and also in placing the saw be- 
tween two springs that enable it to play on the shaft with the motions of 
the boat. 


FireProor Fioors.—George H. Jobuson and William Freeborn, Chica- 
go, Lil.—The end aimed at in this case seems to be attained, namely, the 
maximum of strength, durability, and compactness, consistent or possible 
with a like degree of economy of material and labor employed in construc- 
tion. The floor or ceiling is formed of hollow tiles or blocks of burnt clay, 
or other analogous or suitable material, which are so shaped as to fill the 
space between girders, of whatever width itmay be. Both the top and un- 
dgr surfaces are flat,and hence the floor above may be laid with little difficul- 
ty, and white finish may be applied to the under side with no intermediate 
orprimary coat. These and numerous other advantageous qualities com- 
mend, inno small degree, the invention to builders. . 


Cuvrn.—Charles Hutchins, Baldwin City, Kansas, assignor to himselt and 
Rynear Morgan, of same place.—This invention has for its object to furnish 
an improved churn. The churn body is revolved, the milk is thrown by 
paddies and by centrifugal force against the sides of the churn body, where 
it encounters the perforated arms of the stationary dasher. Part of the 
milk passes through the holes of the arms, the form of said holes increasing 
the friction. The rest of the milk is thrown back into the middle part of 
the churn body, to be again projected against its sides. When the butter is 
formed the stationary dasher is removed, and a few turns of the crank back 
and forth will gather the butter into a solid mass. The perforated plate is 
then raised, taking al] the butter with it, the milk flowing through the holes 
in the said plate into the lower part of the churn. 


Hap Rest.—Felice Fabrici, New York city.—The object of this inven- 
tion is to provide an adjustable head rest to be applied to the backs of rail- 
road car seats for promoting the comfort of the passengers. The invention 
consists in the combination of notched standards, which are applied by 
spring jaws to the seat backs, with a head rest having projecting pins that 
are supported in the notches of the standards. . 


Pomp.—Robert White, Mott Haven, and David Moritz, New:York city.— 
This invention relates to a new arrangement of valve chamber, frame, and 
piston rod guide for a reciprocating pump, and more particularly to such 
mode of fastening the valve chamber that it can be freely turned to convert 
the pump into a vertical or horizontal one as may be desired. The inven. 
tion consists, first, in so arranging the ports, in and to a cylindrical valve 
chamber, that the same will operate equally well when turned in either di- 
rection. on the face plate of the pump cylinder. This enables the same to 
connect at the bottom or at the side with the suction pipe, and on the top 
or side with the discharge pipe, and thus to convert the pump into one 
drawing and discharging water in vertical or horizontal direction, as may 
be desired. The invention consists, also, in fastening the pump cylinder to 
its frame by means of the suction pipe and a nut thereon; also, in the ar- 
rangement of concave guides for the cross head on the piston rod; and in 
swiveling the guide trame to the end of the cylinder, so that the operating 
handle or lever can be turned to either side or into any desired position. 


Prunine SHears.—Owen L. Samson and James R. Dill, Crawfordsville, 
lowa.—This invention belongs to the class of shears for pruning purposes, 
wherein a double edged cutter is arranged to operate in conjunction with 
a fixed cutter oneither side; and it consists, mainly, in the arrangement of 
a guide and brace bar with an oscillating or movable cutter. 


Remepy For Hoe CHoLeRa.—Robt. A. Gettings, Marion, Ky.—This in- 
ventien has for its object to furnish a compound which shall be an infallible 
remedy for the cure of hog cholera, and it consists in the combination of 
various ingredients in proportions which are detailed in the specification. 


Bzs Hivz.—Solomon Rogers and Albert J. Mason, Butler, Ind.—The in- 
vention consists in constructing and arranging relatively to each other the 
bee box, comb frames, and means of detachably applying the latter within 
the former, whereby the comb frames can be more conveniently examined, 
removed, or exchanged, without disturbing the bees. It is proposed to have 
a dividing board in the place of one of the comb frames, by which the hive 
may be separated into two compartments, or cut off a portion to limit the 
size of the hive when required to adapt it to the capacity of the swarm of 
bees, the passages to the part cut off being closed so they cannot enter it. 


Device FoR FastEn1ne Nuts.—Daniel Sawyer, Topeka, Kansas.—This 
invention consists of a flange on the nut with a series of holes and a spring 
paw’, with a pin in the free end to enter said holes of the flange, and lock 
the nut against turning, the pawl being pivoted to another washer fastened 
to the timber, or to the timber and to a metal plate fastener thereon. 


CurntTarn Fixture.—Isaac B. Werner, Rossville, [1l.—This invention has 
for its object to furnish an improved apparatus for rolling up a window 
shade and lowering it from the top of a window. To the upper end of the 
shade is attached a roller in the ordinary manner. The ends of the roller are 
pivoted to blocks of some material ; the winding or rolling cord passes down 
through a guide eye attached to the block, and its lower end is connected 
with a reel. A cord, the ends of which are attached to the ends of the blocks | 
passes up along the inner sides of the window casing, and then over knobs 04 
pulleys attached to the corners of the casing, one of the cords passing 
across the top of the casing. Both cords pass down together along one side 
of the casing, and are connected with a single cord and serve to support the 
shade horizontally. The single cord, to which both are attached, extends 
down along the side of the window casing and is attached to the reel. The 
reel consists of two spools moving on a shaft. The adjacent ends of the 
spools are formed to receive a clutch, so that by moving the shaft longitudi- 
nally the clutch may be thrown into gear with either of said spools, 80 as to 
revolve it, while the other spool stands still. Two diagonal spring bars, 
the outer ends of which are secured to the case that supports the reel, and 
the inner ends of which rest upon the outer or ratchet flanges of the spools, 
hold said spoolf securely iu place. By raising either of said spring bar 
from its spool, the latter is allowed to run back. To the outer end of the 
shaft in the reel is attached a crank, for convenience in operating it. 
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scurrie Hox.—Thomas R. Peck, Waterloo, N. ¥.—This invention has for 
its object to improve the construction of scuffle hoes. The hoe plate is made 
in two parts, the inner end of each part being turned upward at right angles 
to form upwardly projecting wings. The forward edges are made with a 
salient angle. By loosening a screw, the parts of the hoe plate may be 
adjusted at any desired distance apart, so that the said parts may work, 
one upon each side of the row of plants, to clean both sides of the said row 

at the same time, the wings enabling the hoe to work close up to the plants, 
pot ends of said wings projecting above the surface of the ground, so that 
the operator can see exactly where the inner ends of the parts of the plate 
may be. 

Caz CovupLine.—James Pearson, Sacramento, €al.—The invention re- 
lates to the class of automatic car couplings. When two cars, provided with 
this improved coupling, come together, the link will enter the drawheads 
and raise the heads of the coupling bars and then drop into a position so as 
to couple the cars. To release the coupling link the locking pin is first 
withdrawn, and then a hooked bar is elevated at its front end, which causes 
a stirrup to raise the end of the link, when it may be readily drawn out. 


RatouET Driti.—Francis Stein, New York city, assignor to himself and 
Frederick Breivogel, of same place.—This invention has for its object to 
furnish an improved ratchet drill, which shall be so constructed as to drive 
the drill always in the same direction by the reciprocating movement of the 
handle, A drill socket shaft works in holes in the frame, and upon it, 
within said frame, is placed a ratchet wheel. The ratchet wheel is keyed or 
otherwise secured to a second shaft, so as to carry the said shaft with it in 
its revolution. A block is placed within the frame, and upon the forward 
end of it is formed a segmental ratchet wheel, the teeth of which are 
similar to the teeth of the ratchet wheel into which they mesh. By this 
construction, as the handle is moved in one direction, the teeth of the 
ratchet block take hold of the teeth of the ratchet wheel and turn it. As the 
handle reaches the end of its sweep, a projection of the ratchet block strikes 
against a projection formed upon the frame and throws the teeth of the 
ratchet block out of the teeth of the ratchet wheel, allowing the handle to 
easily begin tts return movement. As the handje moves in the other direc- 
tion, the teeth of a pawl take hold of the teeth of the ratchet wheel and turn 
it in the same direction as it was turned by the ratchet pawl. As the teeth 
of either pawl are working, the teeth of the other pawl are sliding over the 
teeth of the said ratchet wheel. To the frame is attached a second handle, 
by which the said frame is held stationary while the handle is being ope- 
rated. 

Saw GummEer.—Robert W. Thompson, Pittsburgh, Pa., assignor to J. 
Fulton Thompson, of same place. —This invention relates to a new saw gum- 
ming apparatus for circular saws; and it consists in the combination of @ 
rotary cutting tool with a tubular feed screw in such manner that by means 
of the screw the tool can be let down more or less to cut through the entire 
blades, even as its points become shorter. By the screw the pressure of the 
cutting tool upon the saw blade can also be increased at will. 


SxaTs.—John Simeon Armstrong, St. John, Canada. —This invention re- 
lates to improvements in that class of skates which are constructed to be 
fastened to the shoe by stationary and movabie heel clamps and movable 
clamps at the ball of the foot, the latter and the movable heel clamp being 
operated by a screw rod extending from the ball plate to the heel plate and 
connected to them. 


Fry Trap.—William De Pay, Polk Station, Pa.—This invention consists 
of a shallow vessel, preferably round, in which the bait is to be placed for 
attracting the flies, which said vessel has several entrance holes through the 
side a little above the bottom, so as to make it more difficult for the flies to 
find the way out than if placed at the bott Ear-shaped pieces are 
attached to the outside of the vessel converging at the entrance holes to 
guide tne flies to the holes. An oval cover, partly made of wire gauze with 
several large holes to allow the flies to escape through it, is fitted on the 
pan, and over this cover is a dome of wire gauze, affording a large ligh 
space into which the flies will naturally find their way trom below after 
feeding, and from which they cannot escape. 


Suzet MeTAL VessEL.—Charles B. Cooper, of Nashville, Tenn.—The ob- 
ject of this invention is to provide means for preventing the wear ot sheet 
metal vessels, especially the common tin pail; and it consists in a wooden 
hoop or rim attached to the bottom of the pail in an ingenious manner. 





PrunIne SHeaR.—Samuel J. Beigh and Eli F. Beard, of Republic, Ohio. 
—This invention relates to anew and useful improvement in shears for 
pruning trees, shrubbery, etc. The cutting is effected by pulling on a knob, 
thereby sliding the shank in the staft and operating the shears. By a com- 
bination of levers, great power is brought to bear upon the'cutting blades, 
which makes ita very effective implement. The blade has a compound 
motion, and gives a drawing stroke when applied to the limb or twig to 
be cut. 


Hoop Loox CuTtsr.—Walter Tripp and Henry A. Tripp, of Williamson, 
N. Y.—This invention is an improvement on the hoop lock cutter for which 
letters patent were granted to Theodore Conklin, April 5, 1870, No. 101,436. 
To the bed plate is pivoted a lever, carrying a V cutter at one and a handle 
atthe otherend. Another lever, pivoted to the plate, is provided with a 
slotted arm, through the slot of which a pin projects from the lever first 
mentioned. The free end of the second lever carries a knife, the first 
lever carries the two knives toward’ small elevated platform, which is 
rigidly connected with the plate, and on which the hoop to be cut is sup- 
ported. The upright blade of the knife first enters the hoop and cuts the 
transverse shoulder. The horizontal blade of the same knife meanwhile 
cuts the bevel on the under side, the Knife being set inclined and swinging 
on an inclined pivot,in order to produce this bevel. The V knife cuts the 
curved inner and outer bevels until it reaches the shoulder. The hoop 
while being cut rests against a gage or back, which can be set in or out to 
accommodate wider or narrower hoops. The knives are also slotted for 
the same purpose, and to enable the wear to be taken up. 


Steam Wasu Borter.—George 8. Wright, 2f Racine, Wis., and Elias W. 
Harrington, of Geneva, N. Y.—This invention has forits object to furnish 
an improved machine for washing and bleaching clothes and other cloths 
by steam, which shall be simple in construction, convenient in use, and 
effective in operation, washing the clothes quickly and thoroughly, and 
without injuring even the most delicate fabric. It consists in the corru- 
gated false bottom, provided with a downwardly projecting rim and one or 
more upwardly projecting steam conductors; in the steam conductors, 
made with their upper ends in the form of inverted cones ; in the top steam- 
er; and in the combination of a steam escape valve with the cover. 


E.rvaTor.—Patrick Byrne, of Nashville, Tenn.—This invention has for 
its object to furnish an improved elevator for warehouses and other places. 
The hoistingrope passes over a pulley, pivoted to cross bars attached to 
the upper parts of the posts or frame. From the pulley the rope passes 
around another pulley pivoted to a post beside the well and makes two or 
more turns around the drum. It then returns, passes around another pulley 
pivoted to a post at the other side of the well, and to its end is attached a 
balance weight. The innerendof the drum is geared to the journal of the 
large wheel. The face of the wheel has a groove formed in it near one edge 
to receive the endless rope so as to leave a smooth part of said face for the 
brake shoe tooperate upon. The rope passes down to and around a large 
wheel, pivoted to a frame-work near the bottom of the well or hoistway. 
The wheel is attached to ashort shaft, upon which are placed two loose 
pulleys and a fast pulley, the fast pulley being placed between the loose 
pulleys. The loose pulleys are designed to receive, the one a straight and 
the other a crossed belt, so that the platform may be raised or lowered by 
shipping one or the other of sald belts upon the fast pulley. By means of 
& belt shipper one of said belts may be slipped from and the other upon the 
fast pulley to reverse the motion of the elevator. To the belt shipper is at- 
tached the end of the cord, which passes through an eye attached to the 
platform frame and has knots or other stops, formed upon it in proper post- 
lion above and below the eye, against which the ssid eye strikes at or near 
the limit of its movement to reverse the direction of motion of the ele- 
vator automatically. The direction of motion may be changed at any part 
of ascent or deseent by operating the cord by hand. The brake shoe isso 
formed as to drop away from the wheel by its own weight. A screw passes 
through @ stationary nut so that, when the screw is turned forward, its tor- 


Priewtific American, 
Susie meptetnenienaditlatndlivesmamenennapte wataael 
force the brake shoe against the wheel. To the outer end of the screw is 
attached a small grooved pulley, around which passes an endless cord, 80 
that the brake may be applied to or removed from the brake shoe by op- 
erating the rope. The rope or cord is kept taut by a weight, suspended 
from a pulley around which passes the said endless cord. By this construc- 
tion, by slipping both belts apon the loose pulleys, the elevator may be op- 
erated by hand by means of the rope. 

Cooxine Ranex.—Henry Martin, of Duncan, Penn.—This invention re- 
lates to a new construction of cooking range, and has for its object to re- 
duce the combustion of fuel to the greatest practicable extent without im- 
pairing the heating capacity of the range. The invention consists in ar- 
ranging the fire-place between the oven and boiler, in making the oven re- 


movable, and in the arrangement of ajudicious draft system in connection 
therewith. 
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Alloy for the manufacture of pens, J. Holland...............sssseeee0+ 182,008 
Bands, machine for trimming metallic, J. G. Merrill...............ss+. 181,962 
Bed bugs, compound for destroying, E ro eeeee eeccceccoce seeeees 182,080 
Bee hive. A. Canniff.......... Corcccccccovereccccccoconcccooscs soseee 183,082 
Billiard cue, C. Coan and A. R. Burdick. cecccvccccscoooceoccs - 182,054 
BiMarE tare, FT. WUETt..cccccccoccccccccceccccsccces ceccecccocece ecccccese 182,084 
Bit, expansion, BE. Ford. ...........s.ssseesees eeeeeorsecesseccscecssccesees 181,066 
Blasting, rock, J. Brodie and 8. H. Wheeler................eseeeseees «+ 181,995 
Boat detaching apparatus, E. J. Hill...........c..seee0s - 182,007 
Boiler heater, P. Colvin..... coveseseces epecensene ptoeeeseos eeee 182,056 





Book, fireproof pocket, E. W. Glover, G. L. Demea... sevecececeeees 182,068 













Boot and shoe heel stifteners, machine for shaping, J. Kimball....... 181,957 
Boots, machine for uniting the soles to uppersin, J. P. Tirrell....... 182,118 
Botide, B. C. OGL. .cccccccccccccccccccccescccsccccccscccosccccccee secneee . 182,020 
Bowls, cutter for turning wooden, H. Locke..............sssseeceessees 182,000 
SLED Ci thaxcanspenPeabbdeccosenscsesctocecesedboosensoonts + 18,04, 182,075 
Broom hanger, C. F. Lewis..... cocrcccccccoscccsccoccccccccocccccoscccccs MM OND 
Brush, scrubbing, A. S. Brinser...........ccscecccessseseesrececrevevees - 182,000 
Brush trimmer, tooth, J. Stome..........ccccecceesecese cesses 182,081, 132,082 
WRERTS, F. BEB. ccccccccccesccccccccccccccccccescccscccccecs eoveesecesees 182,051 
Butter, package for preserving and transporting, E. H,. Bonners... ++ + 181,980 
Butteris, blacksmith's, BE. Bacher............ccccccsceses cevcee.ceeveees 132,044 
Cake, machine for cutting, D. J. thee omiadined ike 182,084 
Car axle and axle box, G. W. Perry andC. B. Hawiley............ eveee 182,100 
Car coupling, A. A. AMEOB.........seeeecceee cccccccccccoocces 

Cat, CROOK, H. LAG...cccccrcccccsccccccccccccccesccccssccccccsccscces coves 182,088 
Carbureter, J. F. M. Rigod............... eovceeccece weseseccccoccccccccs SMD 
Carbureter, H. G. Dayton........c.csecccsrscesccvecccccseccccececccsscsees 181,948 
Carriages, shifting top rail for, C. H. Ayres.........cccccccesceescees +e 181,928 
Chair, swinging, M. H. Prescott, Jr.......cccccecccccccsccccccecccceceeses 182,081 
Churn, G. W. Cottingham and a ervcccccccccccccccccccccss ISL ORD 
Charm, J. MOPAR. .ccccccccccccccccceccccccccscccoccececes cocccccccccscoccs MMR OUS 
Churn, rotary, J. W. ABFROIA, .cccccccccescccecccccccocccocovccsecece eoees 181,900 
Cleat, Delaying, MH. RMyGer.ccccccccccccccccecceceeccoccccccccescccccs eveee 181,974 
Coffee pot, E. B. Mudge........... erccccceccececcoccccccscccccccccccs BOOS 
Corn sheller, L. J. Miller........cscossesscececseesese 900 enescesenece 182,017 


Cotton chopper, E. T. Matthews.........cccccccccccecccsssccsesceesesees 
Damper, fire place, J. Bradford.............+.s00+ 
Damper regulator, steam pressure, E. B. Beach.. 


132,015 







Davit, ship’s, W. CrosthWalt.....eccecccccccccore e 
Derrick and crane, 0. C. Brown..........cscscseseeeees 






Bais, BawG, TE. CG. BRRRIB. covcccccccecccoscccccescccceqosenecesce socccce 182,080 
Ditching machine, O. and O. 8. Foster.........c0.ccccsccecceecseaseeees 181,947 
Door Check, G. BaMsaZ...cccoccccccccccccccccccccccccccoces: coccccccscce BONGO 
Door spring and retainer, combined, Cc. Bird... coccceccccccooccccooocoes 192,046 
Double tree, H. L. Bowen..........cscccesccccccccsceseeccees sevescececee 182,088 


Dovetailing machine, M. T. Boult......... 
Drawer fastening, J. Schweinfurt......... 
Drums, clip, F. Pelzer..........++.. 
Elevator, hydraulic, T. Stebins... 
Elevators, safety device for, T. Stebins........... 


Pee e eee eeeeeeeeeeeeeees 





syceecccecccecceccesees MOR LIZ 






Evaporating apparatus, H. Stande and A. Traver.............s.sss00++ 181,999 
Excavator, M. M. Hodgman........cccscccccecssccccceccsccsscossccsecees 191,006 
Fanning mill and separator, D. C. Hill..........cccccscecccecssceesceees 181,958 
Faucet, W. A. Traver....cccccccccccccccccccceevsccseess scereccccccececece 188,088 
Felly plate, C. D. Everett and A. Baldwin..............ccescececeeveces 188005 
Fire engine boilers, water heater tor steam, E. A. Russell............. 132,026 
Fire escape, C. Herold........cccccsscoccccssccccccevccccscccsesecescesees +. 182078 
Fire kindling compound, J. 8. Carroli..........ccscccccccesececesececces 191,097 
Flying apparatus, W. F. QainbDy............0.ccecescccccceeseceesseceseees 132,022 





Furnace, boiler and steamer, portabie, D. R. Prindle (retesne) evccee 
Furnace for tinmen, Jewelers, etc., R. M. Povter..... dvevcceee e00ee os 
Fuse, blasting, 8. H. Daddow..... 
Gas regulator, R. M. Potter........ coeds 


Hame, M. E. Abbey... eoerccccccoscoecconceeeeseecccoccccccccccccccocccccccs SOROES 
Harness, M. E. A SS ts REISE eecece cocccccccce SM SOT 
Harness, saddle, M. EB. ADDGY..........cccceccccccscseececeees evesesecces 181,988 


Harvester, N. F. Mathewson (reisste)..............++ 
Harvester seat, NF. Mathewson (reissue)........ 
Heel stiffener, D. E. Hayward (reissue)... 
Hemmers, guide for, 8. Perry..........0+ss0++ 
















Hides and skins, removing hair from, W. Anderson boove covcccccccscces SERED 
is Be Bi GRUBB, ccctcccctetndvccncccccscscicssdbscbetecoccoccosocccesccs MRED 
Hoist, portable vertical, J. B. RG iicibecdieeins beste sebedveroccere 181,983 
Horses, apparatus for taming, D. Springer.................ssseeeeseees+ 181,987 
Horseshoe nail machine, C. H. Perkins and C. E. Sheridan........... 181,967 
Horseshoe nails, machine for finishing, J. and J. A. Huggett......... 182,082 
Horses’ hoofs, tool for paring, J. C. Johnson..... sovecccesecocccccooccs SESE 
Horse power, W. 8. StOne...........ccccerseseceees coves 182,088 
Horse power, T. 8. JONNSOD.......0.ccccccesceccececccccececceseseccecees 188,011 
Hose, manufacturer of india rubber, L. B. Harris. eocveccccccccccccococs SOMES 
Ice cutter, L. TOWNSENG..........cceccrececcccccccccccccecccesscccecsses 180,085 

ecccceccccccccoeree 188,116 











Knitting machine, L. B. Hunt...........cccerecceccccccecsseecccscececees 191,06 
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Knitting machine needle, O. G. Neal and J. F. Adams (reissue)...... 
Lasting jack ,G. F. Seaver........ 
Lathe chuck, T. Shrewsbury.. 


Leather, etc., apparatus for molding, De W. Cc. Re IED seveeeeeee MBIT 





5,U9 





Log turner, H. T. Hunter.............. pesdbes cbvoccocedevccsebebsccecued Mane 
Loom for weaving cloth, W. 8. Laycock...... evcceccsoocecsoscesoceones Mee 
Machinery, automatic brake for, T. Stebias.........+..+++++ . 198,118 





Medical compound, W. Trimder.........c.ccccccsceecsececeevsceccercess LOR 119 
Medical compound or Lip salve for cornet players and others, G. Burt 131,98 





Milk cooler, Harry Blake................ cocccesecccvcccnsccessqcscososoes MONOD 
Se ts Sis. Se SE cinininnnnanrmencntancdnkeens qoveceeoooussdevees TEE 
Miters, machine for cutting, F.D. G@reea.... ecvees eoccccens eesees cosece 1BLO08 
Moldings, rest for finishing, David A. Stewens......... .....s.sssse00s+ 199,015 
Movement, mechanical, E. Courtright............ eeosegqenececsocescocs » 190 
Necktie fastener, W. B. Dean...........0.00000008 teense Dope ag be shine +» 181,099 
Needle threader, E. J. Stanley.......... eS 
Nut and bolt fastening, L. L. Dunlap................ ; 

Nut lock, G. 8. Hillard...... eeveseceeooesesocecce ccoveeseccoesecesacesente mee 
Nut machine, J. R. Btakesdes.....c....000.«. 

Ol) wells, apparatus for er a. Reena (reissue) 5,002 
Organ, 8. R. Warren.,............ encosecosesces GENIE 





Packing for piston rods, ete., metallic, P. Ww. ‘Richards... 





Paddle wheel, G. A. Keene............ss000+ soveose eccvccceccescocescese MEMEO 
Paddle wheels, feathering, G. A. Keene.......... eccccenccccccecsoccces SUMED 
Paper box machine, H.R. Heyl..........cccccccscccececeserccee 108,078, 188,077 
Paper box machine, Heyl and Brehmer.............sccscssccceeceseeeee 18308 
Paper file, J. W. Kinsley........ jeamaats scenceooccnbentnnsénedeseiaian ee 
Paper file, W. Burnet, (reissue) .............sssse0008 eoccecesecosanqsess ae 
Paper pulp, machinery for reducing wood to fiber tor,c. De Negri. 181,004 
Pavement, stone, J. Bolliner..... coveccococose erecccccccesscsosocosccoces SOENED 
PUR CRT, B. GEIB ccccodcccccesesecccscceccncccccs aoe «+» 191,997 
Pencil sharpener, slate and lead, J. Soumellian peeeen cccncccccccccocccs SMES 
Plane, match, C. E. Marshall......... @ eseseede Perr TTT 
Planter and cultivator, combined, A. G. Perry........0. coccceceseess 1BL909 
Bee We Ge TRIBOTE: ccccccccestcccvccccccesees eeccecceccocosocoosces evceee 191,961 
Post, stone, J.B. Reynolds...........sssseeeeeeee coccoes ee 
Power apparatus, G. W. Vosburgh............sccceseses scevecccescesces 1OLS6L 
Preserving animal and yegetable substances, process of, A. Fryer. 182,002 
Printing press, C. G. Havens and F. C. Penfleld.............sceeesee00 191,850 


Printing presses,inking apparatus for,G. K. Farrington and B.S.Potter 182,000 
Pulleys and wheels to shafting, mode of attaching, C. L. Smith...,. 192,029 




































Pump, double acting, T. N. Henderson...............+.. sveceeccececcee 181,058 
Pamp, steam, J. Mayher.............sseceeeseeeeee eocecoeseccces 

Maeas SWEAR, TF. FT. Wagmetes.cccccccccceccescececcoceccocsece 

Radiators, air valve for, A. B. Ensign.............. oes vecee 

Refrigerator, I. Allegretti, (reissue)................ enoccesnenocesoos 

Rein holder, E. C. BE. Vile........scsscssesssses eocccecereccscesoocnqeeses 182 
Rock drill,J. Von Sparre.............se005 

Rock drilling machine, N. Nilson 

Ruler, extension, J. 8. Rue..........cscessesesesserees 

Sad and fluting iron, combined, A. 8. Mann....... tet 

Bae BeBe Gy Bs Fea cciccccscccvedscccoscocccesee sacdebeesanel soveees 181,980 
Sach holder, T. F. B0sS...cccccccccescoccsccccesecosecoce pocccccnsoccesose 131,972 
Sawing machine, M. McCool....... eoccecvcccscees eecces cooceces 

Saw jointer, J. Morton.............. peccveccccccccoecesoess 

Saw mills, log carriage for, W. Lamb... pspense eocccccces cocsvcosoeesooes ove 182,086 
Saw set, J. Collar...... Soccceccccsccccoccsccecccccoecccccocsesooosescescsce SERED 
Scraper, door, J. B. LOWTry...........sseeseee ececee cocccecces cccceccccs SEMOD 
Scraper, road, M. M. Brunner...............+. ° sveee 181,996 
Sewing machine, A. D. HOpKIns ...........cccccccceseccecescesevececess 108,801 
Sewing machine, A. H. Wagner................00+ esece eesecccocsccce 182,194 
Sewing machine hemmer, G. W. Darby.. eessvesicceceose sonseese 182,063 
Sewing machine shuttle, N. Roberts and A. E. “Lake. eveee «+» 182,108 
Sewlng machine table hinge, J. C. Gove. .......asceeeeeee secceccecessee 192,069 
Sewing machine tables, leaf support for, J. B, emietissssacnl 182,027 
Sewing machine tuck creaser, J. C. MOOTC,.......ccsccccceccereeseeese 1B OIB 
Shears, C. Gudebus..............++ ovcccececoccce eoccceccccoceccccccccccccs BOON 
Shoe shank, J. M. Watson....... eecccecees eccvccce ecccececcococeccccccce BMEgleD 
Shutter, window, A. 8. Flint.........sscsceesseees cccccccccccsocncscesone MARAE 
Skate, B. Gallagher.............sccceeees evcves coecccccccccocccoocéececece MEE 
Soap boiling apparatus, B. T. Babbitt........ Side cosenes coseccccccesece 158,088 
Steam boiler, BE. 8. Mille.........ccccscceeee evecccovcccess eeccecccces coses 182,005 
Steam boiler, of] burming, F. W. Ofeldt........ 

Steam generator, J. F. Allen............0+5 sss esaseseses soveccccsccvecs 182,061 
Steam generator, annular, G. L. Laffin................ eccvceccecoos cose 191,008 
Stove, base burning, B. T. Roney, (relesue).........cceecccscecssecceses 6,006 
Stove, coal, E. D. Hunt...... Sbocdecoocesossosese ses coccvcccccoocccoccccce SAMOUD 
Stove, gas, J.P. Hayes........cccccsescceerss eopacscceccese eccccccsoccccs SONgEe 
Stove, heating, J. Cochran Secccccocoveccose cecccccesce occceccecevecooce . 198,055 
Stove for heating and cooking, J. V. B. Carterand J. Dwyer........ 181,986 
Tire bending machine, W. Beers........... ecccccccccsooosesscccescoscocs BEMMED 
Valve, balance slide, C. H. Hutchinson, (PelsSUE)....000..+e0eeeeeee + 5,090 
Valve, rotary, G. Westinghouse, Jr........... sovccccveccocccccsccoecccs ISN OOS 
Valve, steam, C. B. Turner........ cocccccccccoccccococcoscesocosccococcs SEOe 
Vehicle, torsion spring, R. Dudley............... eeececs sesescceeseceece 12068 
Vehicle wheel, H. H. Richards..... Socneveceocesccs coocevedccvcccesccccse SOROS 
Vehicle wheel hub, C. J. Harris...........ccccccseeees ccccccccvepsgeccoce SER OT 
Vehicle wheel hub, BE. B. LOW6..........cccccccsececneeves concccecoocces MSE 
Vessels, portable machine for loading and unloading, d. EB. ‘Walsh... 181,982 
Vise, engraver’s, W. W. WilCOX............scccececeeee seveeeereeseeseees 108,127 
Wagon tongue bracket, F. Bremerman.............. scceveecceceescesenes 181,088 
Wagon jack, J. M. Harlan..........cscccseseeceeeseee coccccoseccee’ 

Wardrobe and bedstead, combined, R. M. Austia..... eeee 

Wash boiler, J. C. NobDles.........cccccccecseecees 

Wash boiler fountain, R. 8. Manning.... 

Washing machine, C. J. Hamilton..... 

Washing machine, C. W. Reeder.............. oesceecesene ee 

Washing machine, J. B. Read............... eoccese ercesovessocccces eoees 183,106 
Washing machine, J. H. Jenkins....... eeccceccccsocesooesces sveccccsceee 180,008 
Washing machine, T. M. Day............ ccccccceccsceccosoooscccooscs. bee MER QEe 
Water moter, H. M. Bartlett.........ccccccccceccccccccesccecceereeecsese ISL O28 
Water wheel, turbine, J. Cumming. ..........0...0.+0. sevcesceeeces 182,050 
Water wheel, volute chutes for, W. W. Weaver...... soecevececceceene 182,196 
Weather strip, BR. L. Patton.........sceccevcscescceveeeees eevee ooees 1108 
Wheat before grinding, device for cteaming, A Agnet..... covcececese 181,986 
Whip lash, J. C. Schmidt............sseeeee eoccevccecccsoccccccesosoeces . 131,95 
Wire mattresses, frame for woven, G. C. Perkins... eoveccesvcesoocesess 131,968 
Wire stretcher tor picket fences, B. F. Alkire..... ceccces cocccccecs 182,040 
Work bench, carpenter’s, K. and W. H. inti epesescen 181,989 
Wrench, adjustable slide, T. Cooper and O. W. Outler............+0.. 182,057 
Wrenches, attachment for, D. Camming, JP. ..........scseeesseereesees 132,058 


Wringing machine, J. Young and L. Y. Gardiner,...........csseeeees 


APPLICATIONS FOR EXTENSIONS, 

Applications have been duly flied, and are now pending, tor the extension 
of the following Letters Patent. Hearings upon the respective applications 
are appointed for the days hereinafter mentioned : 
22,489.—Cooxine Ranex.—G. Chilson. December 18, 1872. 
22,491.—B1LL1aRp Cus Trp.—H. W. Collender. December 18, 1872. 
22,582. CORSETS AND BusTLus.—D. Lamoureux. December 18,1872. 
23,572.—SPRr0Tac Le Frame.—T. Noel. December 2%, 1872. 
2,006.—Emzeny WHEELS AND STICKS.—T. J. Mayall. December %, 1872, 
22,681.—RarLeoap Cuarns.—W. M. ©. Cushman. January 2, 1878. 
22,664.—Lamup Hotprr.—C. Monson. January 2, 1873. 
22,668.—CunING Tonacoo.—8, Payne. January 2, 1873. 
22,674. —Trvss Sraines.—J. W. Riggs. January 2, 1878. 
22,599.—Waineine Macutng.—J. Allender. December 2%, 1872, 


EXTENSIONS GRANTED. 
2,74. —WarTer CLoset.—F. H. Bartholomew. 
21,745. —-SEWiIne MacHINE.—€. ©. Crosby. a 
21,749. —Suamine Seeet Metau.—L. Fay. 
21,756, —CEnTRIFUGaL Puxp.—W.C. Hibbard. 


182,039 
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21,799.--BPELLING BLooks.—S. L. Aili, 
21,762.—EK.xrrrive Macutns.—J. K. and £, E, Kilbourn. 
21,846.—-PLow.—W. Reaney. 

21,864.-—Scgzw Currixe Latus.—G. W. Daniels. 
21,783. --PLaniye CurTer.—J. Sperry. 

21,85¢.--8ra\z CcTTine Macuixe.—W. Steele. 


DISCLAIMER. 
21, 794.--WaTEE CLoset.—F. H. Bartholomew. 
1,982.--PLayine Curtze.—J. Sperry. 


DESIGNS PATENTED, 
4,188.—Mvoc1.acE Borris. —H. 8. Adams, B. Fay, Cleveland, O. 
6,159. —BorTLe.—J. L, Dawes, Pittsburgh, Pa. 
6,160.—Bariiee Qoy..—O. F. Fogelstrand, Hartford, Conn. 
6.181 & 6,162.—Daawer Pcit.—A. Wunder, New Haven, Conn. 
6,103.-—Coat anv Hat Hoox.—0O. F. Fogelstrand, Kensington, Conn. 
6,164 to 6,169.—Canrrrs.—O. Heinigke, New York city. 
6,270 to 6,175.—CarnprtTs.—H. Horan, Newark, N. J. 
6.1% & 6,171.—Carpers.—A. M. King, Kidderminster, England. 
6,178 to 6,181.—Carprts.—L. G. Malkin, New York city. 
6,182 *o 6,189.—Carpats.—E. J. Ney, New York city. 
6,190.—-Carrert.--J. H. Smith, Enfield, Conn. 
6,171.—Box Piattsep Rurries.—E. W. Taylor, Jr., Brooklyn, N. Y. 
6,193.—Pnor. Pornt Prorecror.—E. Faber, New York city. 
6,198. SHOVEL anp Tones StanD.—O. F. Fogelstrand, Kensington, Conn. 
6,191.—Browgr Stanp.—O. F, Fogelstrand, Kensington, Conn, 
6,195.—Coms ann Buvuss Pocket.—A. H. Forstner, Newport, Ky. 
6,19%.—Bapex.—W. B. Hamm, Philadelphia, Pa. 
6,191.—Hzap Rest.—J. J. Hayes, Green Point, N. Y. 
6,198.—Matou Recztver.—W. F. Miller, New York city. 
4,19.—Tor Banz.—D. A. Stiles, Durham, Conn. 
6,200.—Lz Tze CLir.—A. Wunder, New Haven, Conn. 


TRADE MARKS REGISTERED, 
1,010.—Towtc Pzen.—B. Bates, Baltimore, Md. 
1011.—LaBE_s, etTo.—S. Cramp, New York city. 
1,013.—Waisay.—Fechheilmer & Workum, Detroit, Mich. 
1013.—Mzpictrvz.—G. H. Fish & 8on, Saratoga Springs, N. Y. 
1014.—AeuE MrxtvRE.--D. M. Myer, Baltimore, Md. 
1015.—S1rzau Pomp.—Norwalk Iron Works, South Norwalk, Conn. 
1916.—Cicarns.—T. Russell, Washington city, D. C. 
1017.—AG@RICULTURAL IMPLEMENTS.--Soule, Kretzinger & Co., Fort Madi- 
son, Iowa. 
1018.—Baxrne PowpER.—Trentman, Manning & Son, Fort Wayne, Ind. 
1,019.—Szwixe Macurve.—Grover & Baker Co., Boston, Mass. 
1,020 & 1,21.—Cuzwine Tonacco.—Myers & Drummond, Alton, Ill. 
1622.—Wuisxr.—E. H. Taylor, Jr., Frankfort, Ky. 
1,023 & 1,04.—SpecTracies, eTc.—Spencer Manufacturing Co., New Haven, 
Conn. 
103 & 1,026.—Perercuery, erc.--Thomson, Langdon & Co., New York city. 
102].—8zaLine Wax.—G. Watterson & Son, Edinburgh, Scotland. 
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ractical Hints to Inventors. 

N UNN & CO., Publishers of the ScrentTiFic AMERICAN 
have devoted the past twenty-five years to the procuring of Letters 

Patent in this and foreign countries. More than 50,000 inventors have avail- 

ed themselves of their services in procuring patents, and many millions of 

dollars have accrued to the patentees whose specifications and claims they 


have prepared. No discrimination agairst foreigners; subjects of all coun- 
tries obtain patents on the same terms as citizens. 


How can I Obtain a Patent ? 


is the closing inquiry in nearly every letter, describing some invention 
which comes to this office. A positive answer can only be had by presenting 
®& complete application for a patent to the Commissioner of Patents. An 
application consists of a Model, Drawingz, Petition, Oath, and full Specifica- 
tion. Various official rules and formalities must also be observed. The 
efforts of the inventor to do all thie business himself are generally without 
success. After great perplexity and delay, he is usually glad to seek the aid 
ef persons experienced in patent business, and have all the work done over 
agsin, The best plan is to solicit proper advice at the beginning. If the 
parties consulted are honorable men, the inventor may safely confide his 
deas to them ; they will advise whether the improvement is probably pat- 
entable, and will give him all the directions needful to protect his rights. 











How Can I Best Secure My Invention? 


This ts an inquiry which one inventor naturally asks another, who has had 
some experience in obtaining patents. His answer generally is as follows, 
‘and correct: 

Constract a neat model, not over a foot in any dimension—smaller if pos- 
sidie—and send by express, prepaid, addressed to Muxn & Co. , 37 Park Row, 
Rew York, together wiih a description of its operation and merits. On re- 
ceipt thereof, they will examine the invention carefully, and advise you as 
to ite patentability, free of charge. Or, if you have not time, or the means 
at hand, to construct a model, make as good a pen and ink sketch ef the 
Improvement as possible and send by mail. An answer as to the prospect 
Of s patent will be recetved, usually by return of mall. It is sometimes 
best to have a search made at the Patent Office; such a measure often saves 
the cost of an application for a patent. 


Seivutisie eri 


Preliminary Examination. 


In order to have such search, make out a written description of the inven- 
tion, in your own words, aryl a pencil, or pen and ink, sketch. Send these, 
with the fee of $5, by mail, addressed to Munn & Co., 37 Park Row, and in 
due time you will receive an acknowledgment thereof, followed by a writ- 
ten report in regard to the patentability of yourimprovement. This special 
search is made with great care, among the models and patents at Washing- 
ton, to ascertain whether the improvement presented {s patentable. 


To Make an Application for a Patent. 


The applicant for a patent should furnish a model of his invention if sus- 
ceptible of one, although sometimes it may be dispensed with; or, if the in- 
vention be a chemical production, he must furnish samples of the ingredi- 
ents of which his composition consists. These should be securely packed, 
the inventor’s name marked on them, and sent by express, prepaid. Small 
models, from a distance, can often be-sent cheaper by mail. The safest 
way to remit money is by a draft, or postal order, on New York, payable to 
the order of Munn & Co. Persons who live in remote parts of the country 
can usually purchase drafts from their merchants or their New York cor- 
respondents. 


Caveats, 


Persons desiring to file a caveat can have the papers prepared in the short- 
est time, by sending a sketch and description of theinvention. The Govern- 
ment fea for a caveat is $10. A pamphlet of advice regarding applications 
tor patents and caveets is farnished gratis, on application by mail. Address 
Munn & Co., 37 Park Row, New York. 


A reissue is granted to the original patentee, his heirs, or the assignees of 
the entire interest, when, by reason of an insufficient or defective specifica- 
tion, the original patent is invalid, provided the error has arisen from inad- 
vertence, accident, or mistake without any fraudulent or deceptive inten- 
tion. 

A patentee may, at his option, have in his reissue a separate patent for 
each distinct part of the invention comprehended in his original application 
by paying the required fee in each case, and complying with the other re- 
quirements of the law, as in original applications. Address Munn & Co., 
87 Park Row, for fall particulars. 


Rejected Cases. 


Rejected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate. 
Address Munn & Co., stating particulars. 


Trademarks, 


Any person or firm domiciled in the United States, or any firm or corpora- 
tion residing in any foreign country where similar privileges are extended 
to citizens of the United States, may register thelr designs and obtain pro- 
tection. Thisis very important to manufacturers in this country, and equal- 
ly so to foreigners. For full particulars address Munn & Co. , 97 Park Row, 
New York. 


Design Patents. 


Foreign designers and manufacturers, who send goods to this country, may 
secure patents here upon their new patterns, and thus prevent others from 

abricating or selling the same goods in this market. 
ft A patent for a design may be granted to any person, whether citizen or 
alien, for any new and original design for a manufacture, bust, statue, alto 
relievo, or bas relief; any new and original design for the printing of wool- 
en, silk, cotton, or other fabrics; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked into any article of manufacture. 

Design patents are equally as important to citizens as to foreigners. For 
full particulars send for pamphlet to Munn & Co., 37 Park Row, New York. 


Canadian Patents, 


On the ist of September, 1872, the new patent law of Canada went into 
force, and patents are now granted to citizens of the United States on the 
same favorable terms as to citizens of the Dominion. 

In order to apply for a patent in Canada, the applicant must furnish a 
model, specification and duplicate drawings, substantially the same as in 
applying tor an American patent. 

The patent may be taken out either for five years (government fee $20), or 
for ten years (government fee $40) or for fifteen years (government fee $60). 
The five and ten year patents may be extended to the term of fifteen years. 
The formalities for extension are simple and not expensive. 

American inventions, even if already patented in this country, can be pat- 
ented in Canada provided the American patent is not more than one year 
old. 

All persons who desire to take out patents in Canada are requested to com- 
municate with Munn & Co., 87 Park Row, N. Y., who will give prompt at- 
tention to the business and furnish full instruction. 


European Patents. 


Munn & Co. have solicited a larger number of European Patents than 
any other agency. They have agents located at London, Paris, Brussels, 
Berlin, and other chief cities. A pamphlet, pertaining to foreign patents 
and the cost of procuring patents in all countries, sent free. 

Munn & Co. will be happy to see inventors in person, at their office, or to 
advise them by letter. In all cases, they may expect an honest opinion. For 
such consultations, opinions and advice, no charge is made, Write plain 





do not use pencil, nor pale ink: be brief. 





[NovemMBER 9, 1872. 


All business committed to our care, and all consultations are ke 
and strictly confidential, — 
In all matters pertaining to patents, sueh as conducting interferences 
extensions, drawing assignments, examinations into the validity 


procuring 
aed — oer is given. For information, and 
Address 
MUNN & CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 
37 Park Row, New York, 


OFFICE IN WASHINGTON—Corner F and 7th streets, opposite 
Patent Office. 








$$$ 
Inventions Patented in England by Americans, 


[Compiled from the Commissioners of Patents’ Journal. } 
From September 28 to October 8, 1872, inclusive. 

Bats Tre.—F. Cook, New Orleans, La. 
Brarine.—C,. F. Wilson, J. E. Folk, Brooklyn, N. Y. 
Governor.—J. H. A. Gericke, New York city. 
Maxine Biooss.—L. W. Boynton (of New York city), London, England. 
PRIntine Process.—J. L. Wells, T. E Zell, Philadelphia, Pa. 
SPINDLE.—D. H. Rice, Lowell, Mass. 
Waee..—A. L. Blackman, Cross Plains, Tenn. 








NEW BOOKS AND PUBLICATIONS, 


JOHNSON’s NATURAL PHILOSOPHY, AND Kgy TO PHILosopa. 
ICAL CHARTS. Illustrated with 500 cuts. For the Use 
of Schools and Families. By Frank G. Johnson, A M., 
M.D. New York: J. W. Schermerhorn & Co. 

This handsome volume Contains a fall explgnation of all the subjects 
treated by the author’s valuable charts for the use of schools and classes. 
It is worthy of the attention of all persons who have to instruct the young 
in the branches of the much needed technical education. 


THE ATHENZUM, @ Collection of Part Songs for Ladies 
Voices. Arranged and written by U. C. Burnap and Dr 
W. J. Wetmore. Also, by the same authors: THE Poty- 
TECHNIC, a Collection of Music for Schools, Classes, and 
Clubs. New York: J. W. Schermerhorn & Co. 
These collections will be welcome in the many homes in which music is 
cultivated, as well as in musical societies. Their typography is especially 
commendable. 


CHEMISTRY, INORGANIC AND ORGANIC—with Experiments— 
by Charles Loudon Bloxam, 8vo. 666 pages. Lindsay 
& Blakeston, Philadelphia. 

A reprint of the second edition of a well known and standard English 
chemical text book. Several changes have been made in the plan of the 
work, the principal being the adoption of the atomic system of notation 
and the consequent initiatory study of hydrogen instead of oxygen. The 
author deals with the difficult explanation of the atomic theory in a remark - 
ably clear and lucia manner, in strong contrast with the method adopted in 
recent American publications. We notice that, although the new notation 
is employed, the old and familiar names of chemical compounds are kept, 
the writer judging that, owing to the disagreement which exists as to the 
proper system of nomenclature, it is better to retain, in a work intended to 
be one of the first placed in the hands of the student, the expressions which 
are most in use in common life. The volume is copiously, we may say lav- 
ishly, illustrated, and affords another proof of the favor with which the 
method of imparting instruction by the eye of the pupil, instead of allowing 
him to form abstract ideas through the medium of the ear, is becoming re- 
garded. The more advanced portions of the work are printed in a smaller 
type, so that the student, desiring but a general view of the science, can 
confine himself to the parts so treating thereon. The experiments are 
numerous, clearly explained and well selected, and, with the text, are fully 
up to the latest discoveries. A copious index is added, which has been pre- 
pared as a dictionary of the most important formulz, and also to serve as an 
abstract, in order that the student may examine himself upon each para- 
graph of the book. Binding, paper, and presswork are all that can be 
desired. The work may be used with profit alike by the beginner in the 
science and the professional chemist. 


HANDBOOK OF PERFUMES, COSMETICS, AND OTHER TOILET 
ARTICLES; with Instructions, Cautions, and a Compre- 
hensive Collection of Formule. By Arnold J. Cooley, 
Author of “The Handbook of the Toilet,’ and other 
works. Philadelphia: J. B. Lippincott & Co. 

This volume is a reprint of part of another book, and contains a large 
variety of information on the subjects announced on its title page. 


WoNDERS OF THH MOON, aa from the French of 
Amédée Guillemin, by Miss M, G. Mead. Edited by 
Professor Maria Mitchelh of Vassar College, N.Y. New 
York: Scribner, Armstrong & Co. 

This is a fluently written translation of a most intersting book, giving 
much scientific information in a pleasing and acceptable form. It embraces 
the latest theories and ascertained knowledge concerning the aspects and 
constitution of the moon, 4nd is illustrated with engravings which add to 
the general value of the work. Technical terms are purposely omitted, and 
the style is attractive and interesting to the general reader. 
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To Manufacturers of Steam Engin Boilers 
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New York 
The Best Religious and Secular Family Newspaper, 
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Overman’s Moulder and Founder 
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A Treatise on Moulding and Founding in 
Green Sand, Loam ged, Cos Cement; the Moulding of 
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Trin Bells ription of 
Moulds for J Bro and other Metals; 
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the Composition of ‘Alloy 8 fend their Nature—with an 
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the Strength and other alities 0 “bast Metals. eh 
F rederick Overman, ing Engineer. — 
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M. MAYO’S BOLT CUTTER—Patented 
® in 1867—Revised and improved x" ag and 1872. 
@ for Illustrated Circular, Cincinnati, O! 
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Scientific 
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T. H. RISDON & CO. 
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OOD CARPETING. 
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TO CONTRACTORS, ” MINERS, ¢ etc. 


By this invention one horse does the work 
often, and one man the work of eight. 
‘eat SAND TRACKS of the 


OR SALE. 
Samples at the office, New lilustrated Circulars free. 
State hts for sale. 
LOUISIANA PORTABLE RAILWAT COMPANY, 
ot Coppndes Street, 
Orle- a5 La. ® 
WHERE STATE RICaTROWwn, BE ‘OBTA ED. 


170 La Salle Street, Chicago, Il. 
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STEPTOE, MCFARLAN & CO., 
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a Patents. 


m Grooved, or Geared Hoist- 
ein — 


R, rig Accident, 








ire ive in 
mines. | le and Single, 1-2 te 
wer. 
Cen Hor Pemoe. 100 te 100, Gallem 
tee —~ f tg, m Ene, World, sae 


qutiiete a Durable, and Economical. 


wu D » ANDES Orso Bao. 
re ater street, New York. 





—Important for 
with the utmost recy the mo / $5 ston or 
as the same reaches ¥ ott tis 
ns . ' 
P, 0. oa Patent 
N. B.—This detector is covered 
pores & using or ng these instruments 2 without autho: 


rity from me will be dealt ‘with sccording to 
SCHENCK’S PATENT. 1871. 
‘WOODWORTH PLANERS 


And Be towing Machines, Wood and Iron on Worming Mts 
Sone-1 ucsteaweh. Bollgrs, and i 18 Liberty 6 st., New York. 
OOD-WORKING MACHINERY GEN. 
erally. nen. Woodworth Pianers and Rich: 
oregon 8 Patent [Improved Lae | a nga Nos, % and 


‘ral, corner G i st. 
7 WITHEKBY RUGS oe ich A RDBON. 


URDON IRON WORKS.—Manufacturers 
of Pupping } Bagines for ren Works, H andlow 











ortable Engines and "Bollers of all 
kinds, 8 — eMilis, Screw, Lever, Drop, and Hydraulic 
& WHIT- 


achiner general. H 
TAKER, 10 ‘Front at. See 


HOW six PATENTS. 


Send Re our explanatory circular, free by mail! to 
any ress, 
E. E. ROBERTS & CO., Consulting Enginee: 
15 Wall St. 5 York. 











F 0. BOX 1438 hich 
Breech- Loading Shot-Guns, $40 t . Double Shot 
ns, $8 to $150. le , $8 to * Rifles, $8 to $75. 
Revolvers, $6 to ah END STAMP FoR Price List. 
Army guns, y A.X—4 F bought or traded for. 





WOODBURY’S PATENT 


Planing and Matching 


and Molding paw perm pnt J & Wood's — - ~ ae 


Saw Arbors, and other wood working m ~y a 
Ww Ds. 91 Liberty street, 
Send for Circulars. i Sudbury street, "poser . 





OR LOCOMOTIVE and Stationary Engine 
Slide Valve Seat Pieners, Long’s Patent, and the 
best Hand Planer * use 88 
Hi. C. PEASE & CO., Worcester, Mass. 





UST 8 BOILER PLATE HAND PUNCH. 
BB. 8. C. HILLS, 51 Courtlandct St., New York. 


WARD H. HOSKIN, 





ED 
CONSULTING AND ARAL TTIOAL CHEMIST, 


Lew 
Chemistry as applied t to yy: Are. Manufactures and 
Medicine. 





CORN AND WHEAT MILIS, 
4 Mill and Bolt 
: complete in same 
case. Bend n 
for Circular. 


Edward Harrison, 


New Haven, Conn 


Machinery, 


Wood and Iron Working of every kind. Leather and 
— Belting, Emery Wheels — itt Metal, &c. 
. PLACE & CO. , 121 Cham & 103 Reade Sts. N.Y. 













. 
The largest and most complete assortment in this coun- 
try, manufactured we 
NEW YORK STEAM ENGINE COMPANY, 
Chambers & 108 Reade Streets. New York. 


Cold Rolled Shafting. 


Best and most perfect Shafting ever made, gonsteanty 
on ee in roe iB guanine, furnished in any lengths A 4 
to 24 ft. Coupling on¢ © Self- toning gaietes le 


121 Chambers & 108 Reade Secean. New York. 


Sturtevant Blowers 


Of every size and description constantl Bi hand. 
GEORGE PLACE 
121 Chambers & 108 Reade Streets, New York, 





a 








WILDER’S 
Pat. Punching Presses 
For Reiger tho Aarteuterel achine Shops, Boiler 
Makers. Tinners, Br rass Manufacturers, Silversmiths, &c. 
warran the best produced. Send for Catalo e, "&C. 
NEW YORK STEAM ENGINE 


121 Chambers & 108 Keade 8t., N.Y. 





THE “ PHILADELPHIA” 


HYDRAULIC JACK.) 


ISTON guided from both ends ; all working | 99 

) ay arded from dust; single or double ump. 

crtin 7 . — rocker ‘pha ‘pistons, etc., entirely steel. 
No.1 th 8 c 

No.2 Clift st.,'New York. ’} PHILIPS. JUSTICE. 


GENTS WanTED. Agents make more mon. 
at work for us_than at anything else. Particular: 
.Srinson & Co. Fine Art Publishers, Portiand,Me 


Niagara Steam Pump. 


CHAS. B. HARDICE, 
23 Adams st.. Brooklyn, N. ¥. 


Cozseastes Iron, 
lron Dates, Roo 
MOSELY [RON BRIDGE & ROOF CO., 

Office, 5 Dey St , New York. 











Send for Seekonk 


OLUBLE GLASS, WATER AND LIQUID 
ro for Paints, Cements, Muctlage Substitute. It 
re, Water, and Mildew proof. In Kegs and Bbis., . 
Ship san order. Manufactured by L. & J. W. FEUCHT 
Bhinpis R, Chemists and Druggists. 55 Cedar 8t., N.Y. 








ASON’S PAT’T FRICTION CLUTCHES 

are manufactured a Volney_ W. pasem & Co., 
vidence, R. Agents, L. B. BROOKS Cliff st., 
New York; TAPLIN RICK & CO.. Agron. bhi hio. 


LUORIC AND HYDROFLUORIC ACID, 


Asbestos, Manganese, Fluor 8 pa Fotger and Flint, 
8 rae. 





etallic Oxides, Loadstone, Bloo me Ore, 
Carb. Strontia and Baryta, for sale b Ww. 
FEUCHTWANGER, Chemists, 55 Ceaar st, Kee York, 





W. W. TUPPER & CO, Pat. Furnace Grates 





with less fuel; do not warp; are less 


Make steam easier 
reaper, and ox enperjoe every way, 


weight, more dur durable, qhes ae om 
WoW TUPPER & 


CO,, M6 West ou New York, 





P. BLAISDELL & Co. 


ANUFACTURERS OF FIRST CLA 


MACHIN Ite TOOLS. Send for Circulars. 
son st., Worcester, Maas, 








WOODWARD's COUNTRY HOMES, 


DESIGNS and PLANS for 
15 Houses of moderate cost, 
$1.50, tm paid. 
ORANGE JUD co 
PUcBLissaErs,2i5 Bro Ll Ose. 
Send for Catalogue of aii books 


on Architecture STEEN, Field 
Sports and the I Hors 


RING SPINNING 


IMPROVED SPINDLES—-000) tor revolutions per minute. 
Bobbin driven positive. RIDESBURG MANUFAC- 
TURING COMPANY, Philadelphia, Pa. 








) hese RANGES, 


Deane’ 's Pat 
CHILSON'S NEW CONE FURNACES, 
Wholesale and Retail. 
BRAMHALL, DEANE & co., 


Water St., New York, 


THE KENTUCKY 


LIBRARY GIFT CONCERT! 


$500,000 IN BANK TOPAY ALLGIFTS 
A FULL DRAWING IN SIGRHT, 


$100,000 FOR ONLY $10. 


T THE SECOND GRAND GIFT CON 
CERT, authorized by special act of the Logittatare, 

L_- of the PusLic LIBRARY OF KENTUCKY, unavold- 
postponed from September 2% to December 7, and 

wt mtetaanes ee and yom ms occurs in Louisville. 
December 7, 1872, without 

furier oy on any account whatever, the followirg 
2 — law are for distribution by let among the ticket- 











oan Ea cccccccccecence o6se $1 $3 

One G = Gite, Ge hy, pscebisocinsiessoocs 38. 4 

000 | 4 Cash Gifts,. ..$2,000 each 

by} 15 Cash Gifts,... 1,000 each 

15.000) 20 Gash Gitts,... each 

10,000, 21 Cash Gifts, 800 each 

9.000} 26 Cash Gifts, 700 each 

8,000 Cash Givta, 600 each 

7,000} 45 Cash Gifts, 500 each 

6,000} 50 Cash Gifts, 400 each 

5,000; @ Cash Gifts, 300 each 

4,000|100 Cush Sree 200 each 

. . S062 C ~— Gifta,. 100 each 

,606 Gifts, al Cash,.......... i) 

he Inoney to pay Ais these gitts is now upon deposit, 
nthe Farmers’ and Dro 


= set — for A purpose, 
ers’ as will be seen by the foliowing certificate of 
tite Cashier: 
FARMERS’ awD Drovens’ Banx, ? 
UISVILLE, Ky., Sept. 26, 1879. 
This is to certify that there is pow on depo Bit in this 
bank over half a million of dollars to the credit of the 
Gift Concert fund, $500,000 of which is held by this bank 
as are of the Public Library of Kentucky to pay 
off all gifts to be awardea at the a wi 
R. ECH, Cashier. 


PRICE OF TIC 14 

Whole tickets, $10; balves, $s. quarters, $2.50; 11 whole 
tickets for sien; 28 for $255; r 00; 118 for $1,000; 285 
for $2,500; 575 for ry ® No y ty on less than $100 

worth of tickets at a tim 
ae frawing will positively and unequivocally take 
lace December. Agents are peremptorily required 
close sales and make returns November 25, in order to 
give ample time for the final arrangements. Orders for 
a] 4 apytentas ° noes ore eerie ye ad- 


Agen ent Public Libgaiy of of Kentucky, Louisville, Ky. 
New York Office Broadway, in charge of 
Major Thos. H. Hays. 


Machines. 


TANDARD, UNIVERSAL, INDEX, CAM. 
CUTTING and PLAIN, in every variety, of unequat- 

led design and Se, ¢ — workmanship. end for tlius- 
trated catal the Beatwarp MILLING MACHINE 
Company, 80 D> Btreet, Boston. Works at Hyde Park. 








SCIENTIFIC AMERICAN. 
TERMS. 


One copy, one year - . + a ° 
One copy, six months . . . 2 a 2 
One copy, four onths . ° ° 


en copies, one year, each $2.50 
CLUB BATES {3 Over te0 euplen. came ach $2.50 


One copy of Scientific American for one year, and 
one copy of engraving, “ Men of Progress,” 

One copy of Scientinc American for one year, 
and one copy of “Science Record,” - .-. .- 

Ten copies of “Science Record,” and ten orem 
the Scientific Americar for one year 

CLUB PREMIUMS. 

Any person who sends us @ yearly club of ten or more 
copies, at the foregoing club rates, wil! be entitled to ) gue 
copy, gratis, of the large steel plate engraving, “ Mén of 
Progress. 

Remit by postal order, draft or express. 

The postage on the Scientific American 1s five cents per 
quarter, payable at the office where received. Canada 
subscribers must remit, with su becription, 25 cents extra 
to pay postage. 

Address all letters. and make all Post Office orders oy 
drafts payable, to 


MUNN & Co., 
87 PARK ROW NEW YORK 
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Advertisements will be admitted on dis pan dita 
$1.90 per line for each insertion. Engravings may 
head advertisements at the same rate per line by meas- 
wrement, as the letter-press. 


ASPHALTE ROOFING FELT. 








’ ESNet | 


a 





CHEAP, ‘dnvahio, and lig ht permanent 

Roofing tor Rail Road Devote Engine Houses 
oundries, evc. Also, improved Sheataing Felt ond 
general Roofin, materiais. Descriptive CT at Sam- 
ples, ue Price List sent free. a ARTIN. 
“70 Maiden Lane & 9 L rty Bey New or 


ANTED TO PURCHASE ASBESTUS 
n its crude state. Semples and prices. Address 
61 atnat Street, Room 27, Philadelphia, Pa. 


THE ATTENTION OF MARUVAGTU- 

Improved fF RERS and others is re“\uested. 
Animal tract of territory for as 1s8ecured by Ie let- 
Power. 


ters patent. Send for ¢, cular. Address 
FRED. AN 
100 Griswold Street, Detroit, Mich. 
' ( 


TURNING! 


EXPOSITION BUILDING, t 
CINCINNATI, October 2, 1872. 


E, THE UNDERSIGNED, BEAR wir. 
to the fact that a PULLEY TH A 
INCHES. IN) DIAM ETER AND TEN (10) INCHES FAC 
OF ORDINARY HARD METAL was TURNED— TWO 
CUTS BEING RUN OVER HE EDGES TRIM 
MED—IN FORTY-TWO (42) MINUTES, BY THE BOR- 
ING yy 2 tU RNING MACHINE exhidited in the Expo- 


Niles Tool Works, Cincinnati, Ohio. 


‘The surface of the pyle is extraordinarily smooth 
and free from “ chatter,”’ which is due to the weight and 
strength of the machine and the equalizing driving at- 
tachments. [t is vay evident that this machine, provi- 
ded with the speci ad turning appurtenances pat- 
ented by ne G Gray & Gordon, stands preémi- 
os for this purpose. 

We believe that this performance cannot be equaled by 
any other machine. 
Cc. | DELAMATER, DeLaMaTER leon Works, N. x. 
D. RIPLEY or Hanpaew & Rrprey, N. Y. Crr 
W. i ANE, PREST. J. A. Fay & CO., CINOIN- 


 Onre 
i. “SMITH, OF LANE & BODLEY, CrvoryxaT1,On10. 
Owins, LANE & DYER MACHINE CO., Hamtt- 


On 
30HN- WEDGE, OF GRIFFITH & WEDGE, Zanzs- 
VILLE, OHIO. 


THE GREAT 


Permanent Exposition 


Manufacturers’ Salesroom 
OF 
NEW ORLEANS, LA., 


Is now Bry we! established, and has become a 
GRAND BAZAAR, and Place of Resort, tor 


Planters Merchants, and al! Strangers, 
visiting the city. 

The attention of MANUFACTURERS, MECHANICS 
and INVENTORS throughout the entire country, is 
called to the advantages of this Exposition,as a means of 
introducing and selling their promnass in the quickest, 
safest and most thorough mann 

Y. goods in the Exposition classified in Departments, 

as. ny in charge of experienced sales- 
for particulars, 
THE soe TaWES TERN EXPOSITION ASSOCIATION, 

Exposition Building, New Orleans, 


Au GNEES SALE—Of a Valuable Man- Valuable Man- 

















ufacturing Estabiishment, with 6 Horse Engine ane 
uier. Also, a First Class Dwelling in Lt eee 
Columbia, Lancaster Co.,Pa. Novembe sailt 


Srientific American, 


NEW YORK. 


THE STOCK for FALL and WIN 
popular Styles and Fabrics of the Seasons in 8 
classes and all ages. 


oYs’ 


COUN TRY them, with the 
ORDERS. {RULES for SELE-MEA 


wasanovses ses| FREEMAN & BURR,) ee 


is of unparalleled extent and variety 
Ts, OV. 
Busryvzss Surrts, $15 to $30. O 
VERCOATS, 
USINESS SUITS, $40 to $50. a 


8 map $5 to $10, OvERCoaTS, Boys Surrs, ¢ 5 to $10. 
VERCOATS, $15 to $25. $30t0$50. Boys Surrs,g15 to $25. 


¢2@” Onr facilities for Fine Custom Work are unequaled. Any garment made to measure at few hours’ notice. 


RDERS BY MAIL promptly filled. 


FOR SELF-MEASURE enables parties in a! 
certainty of receiving the most PE 





NEW YORK. ; 
embracing all the most 


RCOATS, and Clothing of every description for all 
RESS S UITS,$20 to $40. 
RESS SUITS,$50 to $70. 


FREEMAN & BURR’S SystEM 
arts of the country to order direct from 
ECT FIT attainable. 


ASURE, Samples of Goods, Price List, and 


hion Sheet, SENT FREE on application. 








[NovEMBER 9, :8%2 
PETER COOPER'S _ 


holined Neats’ Foot iM 


OR FIRST CLASS OLASS MACHINER x.’ 
t contains 
equgtt te aa ft gts 00d warranted pare org 
For,sale at No. 17 Burling Slip. New York. 











Diamond Pointed 


STEAM DRILLS. 


A adoption of new and improved applica 





tions to @ octetrates 2 oe atent, have m 
on ILL table to’ every’ variety Pa 
or "ane — e ——- J Aj 
poy hb in this co and 








A. 8. CAMERON & CO., 


ENGINEERS, 
Works, foot o1 East 236 
street, New York city. 


Steam Pumps, 


Adapted to every possi- 
ble duty. 
Send for a Price List. 


Boilers & Pi ipes covered 
cc tala She ee 
Shestos Felting Co... 


S, 320, 32: it St., N. 
wa Rep. 33 $ 3} quantities = psf ter’ oals. 














Ontygreal Wood W opke 
Horizent gue pright Boring Machines. 
EF, Superior to Pad mm us 
McBETH, BENTEL & MARGE. DANT, ‘Hamilton, Ohio. 





Damper Reg. Pat.Gage Cocks. Water Feed Reg’s. 


Or=- 


Send for circulars. MURRILL & KEIZER, Balt., Md. 


pp & RAFFERTY, Manufacturers of 
Hagings i Flax, Hemp, Tow Bagging, 
pe and Oakum Maehin —~4 ery. Steain Pumps and Govern: 
ors ilways on i, dito Agents fo for the New Haven Man- 
ufacturing Co.’s Machinists’ T e invite es 


“4 
cial attention to our new, Cocos Portable Steam 1 
zines. Warerooms. 10 Barclay st. ks Paterson, N. 8 








AND 


HARDWOOD LUMBER.|# 


BUTTERNUT, FRENCH AND AMERICAN 
WALNUT, ASH AND CHERRY BURLS; HUNGAR 
ASH, SaDerS & BLISTER MAF, oe 


boa 
plank, and and los. ah SS ag By at ‘ow pri rices, 


EAD 

On fo 8t.. New 

Mill and Yard, 196 to 200 Lewis, bet. 5th & 6th Sts. E.R. 
Send for Catalogues and Price List. 





*,* ONE POUND OF TEETH SAWS 


nN 
FORD &C 


PATENTED rer 3 


aa 
© FOR A orscearuAE 


"2,000,000 FEET OF LUMBER. 


<= 
: 
& 

T 
A 
* 
a 


Fifteen Cents each. 








Having recently added to our works a iaseapte Iron 
Foundry, we solicit oreere po Ge tuk 8 THe QUAL 
MALL ABL a. bw 1H BE W Th LITY OF 


Being ousiben large co var ras a fine quality ot 

small castings, eae ar sheniien wa be fh be Ae, to that 

class of wor MALLORY, W. co. 
New Alaven, Conn., Oct. 1st, 1872. 


cNAB & HARLIN MANUFACTURING 
Co., Manufacturers o1 
BRASS COCKS 
FOR STEAM, WATER, AND GAS. 
WrovuGHtT IRON PIPE AND FITTINGS. 
Tilustrated Catelogns ond Price-list furnished on appli- 
cation. JOHN STREET, NEW YO Oita. | 








TL. W.Pond---New Tools. 
EXTRA HEAVY AND IMPROVED PATTERNS. 


ATHES, PLANERS, §, DRILLS, of all sizes; 
Vertical Boring Mills. feet and under. 
uling Machines, Gear and Bolt Cutters; Hand Puncher 
and Shears ter Irc=. 
Othee and — 98 Liberty st., New York; Workr 


at Wor 
A. C. STEBBINS, New =e Agent. 
— osnuns, 


ng. For sale mopeige gua 
ee toe Shree 


New Haven. Coun 





Always Reliable |: 


Earope,, The rite ere faite of rertous size and pat 

3 t 

uniform rate, of THREE TO FIVE INCHES SPER MIN 
tock. adapted to LLI 


ne 
pies oat sho 0 mines at any depth, 
sana ase be ressed air. mf fe and 
durable a in qeewecnes, Never Ppeed sharpening. Man- 
“THE J AMERIC N erty DRILL CO. 
eo & rty St., my e 


LUBRICA TORS. 


REYFU®’ celebrated Self-act- 
Oilers, for all sorts of Machinery 
and shahing, are reliable in all seasons, 








& EYFUS. 108 Liberty 8t., NS ¥ 


Working Models 


And Experimental JMeghine Metal, or Wood, made 
order by R, 62 Center n »N. Y 


PANCOAST & MAULE 
PHILADELPHIA Pa. 








<RADIATORS> 


or 
PNY 
LIN L 


FOR CIRCULAR. 


The Tanite Co., 


iuventere and Balldors ot Special Machinery 
mnected with Emery Grinding. 


Solid ee Wheels, from pa $50 2 feet in diameter. 
Emery Grinding Machines at , $50, $75, and $110. 
Btove Rests, $5. Diamond Tools " ts. ou fLLe Tools and 
achines mace to order. LLOUSTRATED 
CATALOGUES AND ote, 
yy fa xtensive Oadéiione o Sheir Factory and 
= Neen HE TANITE CO. are now (September, 
to triple their former production, and to 
Bu; upply romplty the tncr, creasing demand for their celebra- 
ARD MAKE OF GOODS. Ali Goods 
sold vold by THE fide bn me CO. are made by them at their 
nder their own Patents and Processes. 
“ion THE TANITE CO., 
Stroudsburg, Monroe Co., Pa. 








Wright's Deppie-Acting Bucket 
Plunger 


STEAM PUMPS. 


Made by the Valley Machine Co., 
EASTHAMPTON, Mass* 








Send 8 for our new illus- 


BUILDERS Bestia mens 


AT. SOLID EMERY WHEELS AND OIL 


STONES, tor Brass and Iron Work, Saw and 
Tools. Northamnton Emerv Wheel Leedn tense 


—— HEALD & SISCO 














HORIZONTAL PUMP 
“aKVag Gag 9 YANKING HLIM 


eee 
PATENT CENTRIFUS AL PUMPS, 


VERTIC. AND Ai ZONTAL, 
RE USED ALL OVER THE UNITED STATES 
and the Canadas, and also in Great a hg Send 
for our new Illustrated Lg containi undreds 
of references to Tann Paper-makers, Leet 
Bri ck-makers, Pistilies, ate. ,With 20 pages of the strong- 





tor © arriage i Manufactory. Woald suit eit ay 
gucpece . Building new, and location one of =e 
Dest ennsylvania. J. C. PFAULER, Assignee. 





CRAND COLD MEDAL AWARDED 
NEW, USEFUL, VALUABLE! 


.P4 





ISHED iB 


a 
z 
— 
7.) 
“4 
v 
oi 
F 
= 
Cc 
= 


ESTABL 








PORTLAND CEMEN T 


F the well known manufacture of John 
Bazley White & Brothers, London, for sale 
JAMES BRAND, 56 Cliff St., N.Y. 


' PATENT i 
oe} Bom 649) Sa 








nas 7% per oon 
sronth, 8 fn a finer ner Aish, ands ter to gage, tan pay 


sas tee edie manafactaners of the CRLERE TED 
tims Par . CouPLine, and furnish Pulleys, H: 
of the most spproved styles. Price lists 










testim: (Ten Po. of references.) 
Addr HEALD, BISCO & Baldwinsville, N.Y. 
tv The H. & 8. Pump took the First Premium at the 
recent Louisiana State Fair, o a the most celebrated 


ited States, including 
Wrecking-pump, and ~ s an 
ierigater, it is unrivalled, both for cheapness and effi 
ciency. It also makes a splendid Fire Pump. 


WIRE ROPE. 


JOHN A. ROEBLING’S SONS, 
MANUFACTURERS, 


TRENTON, H. J. 








& 
Ropes, Cor t 
Conductors ot Co re Sat eee attention given to hoist. 
ing rope et all es and Elevators. A 
pamphlet on price = ot , I, r by Wire Ropes. iy 
stock constantly on hand 3 » k Warehouse. 
“—— . 117 Liberty street. ' 
American Saw Co. 
N 
“‘ticla Bares Street, New '- 


MANUFACTURERS OF 


Patent Movable-Toothed 


CIRCULAR SAWS, 


Patent Perforated 
Circular, Mill, 


Cross-cat Saws, 





1 5. Y. 
al 





Send ‘ 
- 4 for Descriptive Pam 








The “ three ply " Roofing is a perfect success 
ci if 


3.20, 
feet in use. Circulars and samples sent “ free. 1 "MICA 
ROOFING con 73 Maiden Lane, New York. 


The Wheat Field of America ! 


Healthfal Climate, Free Homes,Good Markets. 











THE NORTHERN PACIFIC RAILROAD 
offers for sale its Lands in Central and Western 
Minnesota, embracing: 1. The best of Wheat Land; 
2. Excellent Timber for the Mill, the Farm, and the Fire; 
8. Rich Prairie Pasturage and Natural Meadow, watered 
by clear Lakes and running streams—in a Healthful Cli- 
mate, where Fever and Ague is unknown. 

Grain can be shipped hence by iake to market as 
cheaply as from Eastern lowa or Central Illinois. Gars 
now run through these Lands from Lake Superior to 
Dakota. Price of land close to track $4.00 to $8.00 per 
acre; further away, $2.50 to $4.00. Seven Years’ 
Credit; Warrantee Deeds; Northern Pacific 7-30 
Bonds, now selling at par, received for land at $1.10. 
No other unoccupied Lands present such advantages to 
settlers. 

SOLDIERS under the New Law (March, 1872) get 
160 acres FREE near the railroad, by one and two years’ 
residence. 

TRANSPORTATION AT REDUCED RATES 
farnished from all principal points East to purchasers of 
Railroad Lands, and to Settlers on Government Home- 
steads. Purchasers, their wives and children, carried 
free over the Northern Pacific Road. Now is the time 
for Settlers and Colonies to get Railroad Lands and Goy- 
ernment Homesteads close to the track. 

Send tor Pamphlet containing full information, map 
and copy of New Homestead Law. Address: 

LAND DEPARTMENT, NORTHERN PACIFIC RAIL- 
ROAD, 8ST. PAUL, MINN., 
OR 23 FIFTH AVENUE, Cor. 9TH ST., NEW YORK. 


Marx Union Stone Co., 


ery Wh — ty ok k Blocks 
we Ae nod Form to uit various 


anical Uses 
GRINDERS § SAW ‘GUMMERS DIA- 
MOND T 


D'S PA- 
F Cutting Leathe ok Lit: 4 all 
or aper g, Leather ting, an 
other Lan civee. P 4 
Orrice, 2 KtLBy STREET, Bosto 
BRaNncu OFFICES tee Liberty Stregt New York. 


Philadelphia. 
eur Send for elveular. 








THE TANITE CoO.’S 


EMERY WHEELS and EMERY 
, ORIN DISS MACHINES 

Are kept in Pg 3 and sold at Factory Prices, by 

CH. IN & ROGERS, 155 re. Avenue. Chicago; 

JAMES JENKS, Detroit  SLLES TO L WORKS, cinein: 

bis Commerce vet. Phil ladelphia; 

ISAAC He RMAN, 120 N. Lon St. Philadel nia, ¢ 


ilton, Ont. Denedn Keep these po gg 
THE TANITE CO, have no Agencies in New York or 
New jew England. 


THE TANITE CO. do not Exhibit or 
Compete at any Fair in the United 
States this Year. 


ome TANITE COs 


ept in Shook. = sold at Factory 
ey, SOerLA MPLIS & Lys Avenue ( Fao! 
Gricage, are also ‘Bxcluaive Western Agents 
for the New York Tap t and i RS *s goods, and Deal- 
ers in Railway, Mill, and Machinists’ Supplies. 


cunt FUSLISAED. 
REATISE ON 


With over one hundred plates and engravings of Englisb, 
Freges, and American Machines. With a History ot 
eO0 and Progress of Wood Machine Manufac- 
tare since the Year 1 
of contents ts and list of plates (16 pages) sent 
ication to L. Y, 117 North 22d 
iladelphi a, Sole Roast for the United States. 


STEAM BOILER AND PIPE 


COVERIN G 


Saves ten to twen r cent. CHALMERS SPENCE 
CO. , foot E. 9th St., -; 1202 N. 2nd St., St. Louis, Mo 
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LEFFELIMPROVED DOUBLE TURBINE 


WATER WHEEL. 


USE. 


PAGES.FOR 1872 


pekeze) IN 


NEW WHEELB( 


Le 3 NT FREE 
JAMES LEFFEL& CO.SPRINGFIELD,O. 


JO9 LIBERTY ST. NEW YORK CITY. 


SHIP BUILDERS—A Gentleman with 
practical theoretical knowle’ge of 
+ wieees for an maqepomess as Super- 
raughtsman in a Shipyard or other 
yo NS nites est CRebronses. &c. Speaks German. 
ddress $A *y. th Street, Liverpool, England 


KEEP YOUR BOILERS CLEAN. 


ANTI LAMINA 


revents and removes scale in Steam | Boilers—does not 
~ ™_ ts ALLEN. Patentee, , Phiiadelphia, Pa. 
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